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FOREWORD

This final report was prepared by the Structural Mechanics Section of the
Grumman Aerospace Ccrporation, Bethpage, New York, for the Vehicle Dynamics and

Structures Division, Air Force Flight Dynamics Ie.boratory, Wright-Patterson Air
Force Base, Ohio. The work vas performed und.er Contract No. F336I|-72-C-LLOL,
which was i-nitiated und.er Project Nc. 1370, "D;rnamic Probl-ems in Flight Vehicles",
Task No. OI, "Aeroelastic Problems". Initially Mr. R. f'. Taylor (fVS) anA

Dr. V. R. Venkayy" (tr'Bn) were the Project Monitors of this contra,ct, after which

Capt. S. M. BatiLI (fyS) assumed this position.

The report consists of two volumes. Volume I, entitletL "Theory and. Applica-
tion", d.escribes the analysis and redesign procedures provid.ed. by a computer pro-
gram system for minimum-weight design of cantilever or free-free lifting-sruface
structures subject to cornbined strength and flutter-speed. requirements. Detailed.

instructions required to use this Flutter And. STrength Optimization Program

(paSrcp) are provided in Vclume II, entitled 'rProgram User's Xfanual". The

report, which covers work conducted between 15 }Iarch L972 and, lI December L975 t

was submitted to the Air Force in December L975.

Dr. W. Lansing vas the Program lt{anager and Mr. K. Wilkinson was the
Project Engineer. Principal contributors to the project and. their associated

areas of responsibility includ.e: Messrs. D. George and. G R. Schri-ro -
Overall Program Integration and tr'inal Checkout; Dr. J. I4arkowitz - Integration
of Flutter Redesign and Strength Red,esign Program tr'unctionsl Messrs. E. Lerner

and. J. H. Berman - Eval-uation of Candidate Flutter Redesign Proceclures; Messrs.

R R. Chiprm,n ancl M. Chernoff - Development of Integrated. Flutter Ana\rsis Module;

Dr. W. J. Dwyer - Strength Analysis and Redeslgn Module; Mr. P. Shyprykevich -
Applied Lcads Analysis Modulel Messrs. M. J. Shapiro and S. Goldenberg -
Vibration Analysis Mcd.ule. The continued. assistance and ad.vice of Mr. J. Smed.fjeld

and Capt. S. M. BatiII have been greatly appreciated. The authors also wish to
acknowled,ge Mr. W. X{ykytow ancl Dr. L. Berke fpr initiating this effort and. for
their valuable suggestlons during the course of the project.
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I NTFODUCT ION

THE FASTGF USER'S MANUAL HAS BEEN TRITTEN IITH THE
ASSUMPTION THAT T}'E USER TS FAi{ILI AR TITH THE ENGINEERING
TEPI,IINOLOGY INVOLvED IN THE vARICUS ANALYS IS AND FEDESIGN
FL,NCTTONS PERFORilED BY THTS PROGFAM. IN AREAS THERE SOHE
UNCERTAINTY UIGHT EXISTT THE REAOER IS OIRECTED TO VC'LUME I OF
THIS FEPORTT SUBTITLED 'THEORY AND APPLICATION' THICH CONTAINS A

COHPREHENSIVE DESCFIPTICN OF THE FASTOP SYSTEM. THE FASTOP
PROGFAM SYSTEIi }iAS BEEN DIVIDED INTC TTO MAJOR PROGRAMS' THE
FIFST ADDFESSING STRENGTfI OPTIMIZATIONT AND THE SECONDT FLUTTER
OPTI HIZATIONo

rHE FLTJTTER AND STRENGTH OPTIMI ZATION PFOGRAiI ( FASTOP}
MOOULES ARE AS FOLLGTS.

STRENGTH OPTIi,ITZATION PFOGRAI{ ( SCP)
l. AUTOIATEO LOAO AI\ALYSIS HOOULE (ALAM)
2. AUTOMATEO STRENGTH ANALYSIS YT]OULE (ASA'{I
3O AUTOHATED STRENGTH OPTI }IZATICN T'ODULE ( ASOMI
4o AtrTOirAfED TRANSFOR!TATION ANALYSIS MODULE ( ATAII)

FLUTTER CF'IIIIIZATIOT PFCGf,AH (FCP)
I. AT"TOMATEO VIERATTGN ATALYSIS T,!OO(.[-E (AVAM'
2t AtiTOtIATED FLUTTER ANALYSIS ilOtX.rLE (AFAI'1,
3o aUTOiTATED FLLfTER OPTTMIZATION ITIODULE (AFOM)

THE PREGFAI' USEPTS ilANUAL (VCLUHE II ) CONSISTS OF FOUR idAJOR
PARTS, TIIE CONTENTS OF THICH ARE DESCRIBEO BELOTT

PART A (CVEFIYIETI

THIS P^RT CONSISIS OF THE FOLLOYI r\c

. ovEFvlEr OF FASTCP.

. FIGt/RES.

THIS PAFT OF THE USER'S TANUAL SERVES THE DUAL PURPOSE OF
PROVIDING AN CYEFYIE' OF FASTOPT IHICH TO SOHE EXTENT OUPLICATES
THE INFORI,IATION CCNTAINED I N VOLUT'E I OF THIS FI NAL REPORT. ANO
ALSO INDICATES ThE PRCGRAI,I STOFAGE UNITS AND OATA CONTAINED ON
THESE UNI TS FOR T}tE VAF IOUS ANALYSI S AND REDESIGN PROGFAi{
OPYI ONS.

THE INTERELATICNSHIP CF THE INPUT/OUTP\,T STORAGE UNITS FOR
BOTH THE STFUCTURAL OPTIMIZA'IGN PROGRAi{ (SOP' ANO FLUTTER
OPTIi,IIZATION FFOGFAII{ (FOP, IS GIVEN lN FIGUFES lO AND llt
RESPECTIYELYO FOF THE USEF THO TISHES TO PREPARE THE INPUT DATA

FA S TOP
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CARDS AND EXECUTE THE PROGRAMo FIGURES tz AND 13 uILL BE UsEFt[-
lN orREcrrNG Hrlil To rHE APPROPRTTTE sEcrIONS oF THE MANuALo

PAR, E (SOP - ISAGET fNpuTr AND CuTpuT,

THIS PART CONSISTS OF THREE HAIN SECTIONS DESCRIBING USAGET
INPU-T, ANO OUTPUT FOF SOP.

THE USAGE SECTIOn FFOVIDES GEi\ERAL TypE INFOFMATION ABOUT SOp
I,IODULAR CAPAEILI TIES AND LIMTTATIONSO A NUIIEEF OF FIGURES HAVE
BEEN INCLUDEO FOF EACH I'ODULE TO AID THE USER TN THE DISCUSSION.

NOTE THIT EACIT GROUP CF FIGURES Is INCLUDEo AT THE END oF THE
DISCUSSION ASSOCITIEO rITH A PARTICVLAR iIODULE.

THE INPUT SECTION PRCYIOES INSTFUCTIONS FOR PREPARATION OF
cARo INPLT DATA FoF EACH cF THE r{oouLEsr REFERENCE Is ttADE To
THE FIGURES APFEARJhG IN THE USAGE SECTION. CARD INPUT DATA
PREPARATIcN €GNSISTS oF 0ATA oR LoGIc ITEHS. A DATA ITE'{
OESCRIBES THE VARIABLEST FORI{ATr NUITBER OF CAFDS AND SUBROUTINE
dHIcH ENTERS rHE DATA INTo THE PFOGFAM. A LoGtC ITEM pRovtDES
INFORHATICN AS TO THICH OF THE DATA ITEMS IHICH FOLLOI' THE LOGIC
ITEH ARE TO BE INCLUDED OR EXCLUDEO DEPENDING UPON THE CONTROL
rDRO OPYtONST ALL INFORUATION ASSOCIATED rITH A PARTICULAR lTEijt
TS ENCLOSED TITHTN ASTERISKST TITH AOOITIONAL FEIiiARXS INCLUDED
.HERE APPLICABLE EEFCFE OF AFTER THE ITEir Nul.tBER.

THE OUTPUT SECTION DESCRIBES THE I'OST ITIPOFTANT OUTPUT FROiI
THE iaAIN SOP PROGFA!,I AND THE ASSGCIATED MODULES. CEFTAIN
INTERT'EOIATE OUTPUT IS NOT INCLUDED.

PART C lFoP - USAGET INpUT, AND CUTFUT)

THIS PART CCNSISTS OF THREE TI,AIN
INPUTT AND OUTPUT FCF FCP.

REIIAFKS AEOUT USAGET INPUTT AND
APPLICABLE TC PARI C.

PART O ( PROGFAI,I ETECUTION )

SECTIONs DESCRIBING USAGET

OUTPUT ilAOE IN PAFT E ARE ALSO

THIS PART CCNSTSTS OF TTO MAIN SECTIONS

o CLr.iE OATA FOF IMpOpTANT FASTOP OPTIONS ANO OATA lNpuf
CHANGES EETTEEN A FIRST ANO SECOND PASS.

. MAJoR INALYSrs AND oPrlulzATroN oPTIONST AND RELATED
JCL FEOUIREiIENTS

THE F TFST SECTICN IS PRII4ARILY A DISCUSSION OF CLUE DATA

FASTOP
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RELATEO TO IIIPORTANT ANALYSIS./REDESIGN OPTIONS FOLLOIED BY A
DESCRIPTIEN OF DATI CHANGES REOUTFED BETTEEN A FTRST AND
suBsEouENT PAss lHEt\ AcccilPLIsHING FEOESTGNT FTGURES 1 To 6
PROVIDE THIS It\FOFITATION. AODTTIONAL OtSC{/SSION IS ALSO PROVIOED
ABOUT DISK ORIENTED SEOUENTIAL TNPUT/OUTPUT (DStOI.

IN THE SECONO SECTTON THE JCL REOI'IREI.IENTS ARE SUHMARIZED FOR
THE t'lAJoF soP - FcP SNALYSIS ANo oPTIMrzATroN oprloNSo

FASTOP
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PART A

FASTOF OVEFVI ET

THE FASTOP USERIS I,iANUAL HAS BEEN IRtrTTEN :ITH THE
ASSUIIPTION THAT TT{E USER TS FAMILI AR WITH THE ENGINEERING
TERMINOLOGY tNvOLIED IN THE vARlCwS ANALYSIS ANO REDESIGN
FUNCTIONS PEFFGR''TED BY THTS PROGFAMO IN AREAS YHERE SOME
vNCERTAINTY iIIGHT EX ISrr fHE FETDER IS oIREcrEo To voLutrrE I oF
THIS FIEPORTT SUBTITLEO ' THEOtrY ANO APPLICATION' h,HIClr CONTAINS A
COMPREHENST\,E DESCRIPTION OF fHE FASTOP SYSTEMo IN COMPLEX
AREAS OF THE USER'S I.IANUALT FIGUFES CR TRITTEN OESCRIPTTONS HAVE
BEEN INCLUOED TO AIO THE USER I t\ PR0VIDING TtiE PFOGFAH INPUT
DATAI I7 IS IMPOflTANT TC NOTE, HOHEVERT THAT A TOFKING
KNOI'LEOGE OF THE THO XAJOR DISCIPLINES INVOLVED IN THIS PROGRAMT
NAI.IELY FINITE-ELEilENT STRUCTI.'FAL ANALYSIS AND DYNAilIC ( VIARATION
AND FLUTTER' ANALYSIS IS OF OEVIOUS BENEFIT IN PFEPARING DATAO

IN LINE fITH THE IELL-DEFINED DISTINCTION EETIEEN THESE TTO
DISCIPLINEST THE FASTCP PROGFAM SYSTEi{ HAS BEEN OIVIDED INTO TIO
MAJOR PFOGRAi|lS T THE F IRST ADOFESSI NG STRENGTH OPTI T' IZTTION. AND
THE SECONOT FLITTTEF CPTIITIZATIOt\.

THIS SECTIG|\ OF lHE USER.S MANUAL SEFVES THE OUAL PUFPOSE
OF PROYIOING AN OYERYIET OF FASTOPI OHICH TO SOME EXTENT
DUPL ICATES THE INFOFIiAT t Ctr CCiiTAINED IN THE PREV IOUSLY
REFERENCED FINAL REPCRTT AND ALSC INDICATES THE PROGRAil STOPAGE
UNITS AND DATA COi\TAINED ON THESE UNITS FOR THE VARIOUS ANALYSTS
AND f,EDESIGN FFOGFAM CPTIONS.

THE FLUTTER AND STRET\GTH OPTIMIzATION PFOGRAi{ (FASTOp,
I'IODULES AFE AS FOLLGtST

STBENGTH OPTI}IZAlICA PFCGFAt4 (SOP)
t. AvTOiTATED LCAD ANALYS IS iTODULE ( ALAM)
2o AiJTOMATEO STRENGTH ANALYSIS tlODULE ( ASAM )
3. !T,TOilATED SfFENGTH OPTI tTIZAT ION HODULE ( ASOI{,
4. AUTCfYATED TFANSFORMATION ANALYS IS MODULE ( ATA}I)

FLUTTER OPTIHTZATION FFICGRAM {FOP)
I. AUTOMATED VIERATTON ANALYSIS HOOULE (AVAM'
?I A{'TOI,tATEO FLLTTER ANALYSIS MODULE (AFAM)
3T AUTOI'ATED FLTJTTER OPTI U I ZAT I CN MODULE ( AFOI{ I

A SChEMATIC OIAGRAi{ OF THE FASTOP SYSTEIT{ IS SFOIN IN FIGURE
lo

DETAILEO OISCUSSION OF THE SOP SYSTEM BEGINS ON THE NEXT
PAGEI hi'TH THE FOF SYSTEi{ DI SCUSSIoN FoLLoIING soP.

THE TfO HAJOF PFGGRAi'S MAY BE EXECUTEO SINGLY TITHOUT
coMl.tvNlcArloN. FoF ExAlrPLEr soP ft4AY BE usEo To pERFoRtJi oNLy

FASTOP - OVEFYIET



STFENGTH ANALYSIS. ALTEENATIVEI-YT FOF i'AY BE USED TO PERFORil
FLUTTER ANALYSIS ONLYr USING THE PROGRAM OPTTON IHERE I4ODAL

INPUT OATA IS ENTERED ON CAROS. IN AN ANALYSIS MODET

COIIIHIINICATION EETIEEIT THE TTO PROGFA;,S UILL EXIST IF SOP IS USED

TO GENEFATE THE STIFFNESS OR FLEXIBILITY MATRIX REOUIRED FOR

VIBRATTON ANALYSIS IN FCP. IHEN FASTOP IS {JSED FOR COTNBtrNED

STRENGTH/FLUTTER PEDESTGNT SOP I'UST 8E THE FIRST PROGFAII'I

EXECUTED TN THE ENTIFE PROCEDURE AND THE TTO PROGRAMS ARE USEO

IN AN AI.TERNATING SEOUENCE THEREAFTER.

SOP OVERVIET ANO DEFINITION OF PROGRAil INPUT/OUTPUT UNITS

THE FASTOP TCOULAR FLOT CHAFT sHOfN IN FIGURE I PROYIDES
THE TOTAL RELATIONSHIF OF THE TTO MAJOR PROGRAIT{S ANO THEIR
ASSOCIATEO MODULES. A SIIlPLIFIED MODULAR CHART OF TFE PHYSICAL
STRgCT\FE OF THE }AIN PFOGFAU ANO ASSOCIATEO MODULES FOR SOP IS
SHOIN lN FIGUFE 2.

SUBSEOU€NT TC THE INITIAL SCP EXECUTION A I{ULTI'STEP
SOP-FOP OF FOP-SOP EXECUTION TAY BE TNITIATED TO ACCOMH.TSH
REDESIGN. FOF OETAILS OF THE FOP EXECUTION SEE SECTION TITLED
.FOP OVEFVIET AND OEFINITION OF PFOGRAIII INPUT/OUTPUT UNITST AND

PART Co

THE FVNCTION OF EACH SOp MCD\/LE tS BRIEFLY SUt'titARlZED IN
FIGURES 3 TO 5O OATA GENERATED 8Y TFE VARIOUS SOP MODULES CAN

BE SAVEO ON DISKS AT\D/OR TAPEST TI.,IESE DATAT THICH ARE VSEO

EITHER AS INPUT FOF A SUBSEOUENT SOP ANALYSIS OR A SUBSEQUENT
FoP ANALYSIST FALL It\To cNE oF THREE GROUPS HAVING THE F0LLOTING
OATA-SET NAMES

SOPrl,NlIlT
SOTOFO.PNIT
SOTOSO.PNN

T}E FUNCTI0N tr EACH OF THESE DATA.SETS ANO THE IrfOFI,IATION
CONTAINED IN THEU ARE OESCFIBED BELOT. TO AID THE FEADEF IN
UNDERSTANDING THE INTER.RELATIONSHIP OF THE VARIOUS INPUT/OUTPUT
OATA OTSCUSSED IN THIS SECTICN CF THE USER'S tilANUALr fHE READER

IS REFEREEO TO FIGURES l0 AND tl.

f. SOPTUNITIT

THIS DATA UNIT (UNITTT) IS USED TO STOFE FORTFAN FTLES OF

OATA GENERATED BY THE LOADS ANO TFANSFORMATION iIODULEST ALAII At'lD

ATAI4. (THIS UNITI? DIFFEFS FROI' THE ONE tN FOP THICH HAS

VIBRATION INFOR}IATtrCN.} THE TOTAL NUMBEFI"OF FILES GENERATED IN
ANY ccMFu?EF FUN IS A FUI\CTICN OF THE OPTIONS EXEFCISED IN THESE

FASTCF - OVEFVIEH



TIO UODVLES. A ST,I'}IIFY OF THE SFECIFIC DATA STORED ON UNITT? BY
ALAIiI AND ATAU AND ThE FILE NUMBERS ASSIGNED THIS DATA IILL
APPEAR AT THE END OF THE SOP COMPVTEF RUN IN THICH THE DA'A iERE
GENERATED. TFIs FILE ItlFoFIttATI cN MUsT BE SpEcIFIED AS INPUT
DATA FOR ANY SUBSEOUEI\T EXECUTIoN oF 

"HE LoAD, TRANSFoRMATIoN oR
STRENGTH MODVLES IN THICH THE SAVED OATA ARE TO BE USEO. IT IS
NOTED THAT UNITIT TILL BE AN INPUT UNIT FOR THIS PARTICULAR RUNT

THE SPECIFIC CATEGCRIES CF DATI THAT MAY BE STOREO ON
UNITIT FOLLOTS.

I' GENERIL TYPE Ii\FOFiTATION (GECMETRY, PANEL AFEAST FOR
SUBSONIC FLoI ANALYSIS.

2. AERoDYNtllIc cRto GEct{ETFY FoF suBsoNIc FLot ANALySISo
3. RIGIO SURFACE SYMYETRIC ANO/OF ANTISYUT4ETRIC AERODYNAMTC

INFLUENCE COEFFICIENT I'ITRICES (AERODYNAMICS GRID' FOR A
NUi'AER CF TACH hUHEEFS AND UNIT PRESSUFES ANO FOR SUBSONIC
FLOT ANALYSIS.

4. GENERAL TYPE INFOFITIATIeN (GECUETFIY. PANEL AREISI FoR
SUFERSONIC FLOT ANALYSIS.

5. AEFcDYt\Aprc cFrD GEoi,!ETFy FoR supERSoNtc FLou ANALYsIso
6. RIGID-S{JRFACE SYMI{ETRIC AND/OR ANTISYI.IO{ETRIC AERODYNAMIC

INFLUENCE COEFFICIENT l!ATFICES ( AERODYNAiitICS GRID ) FOR A
NUMBER OF MACH NUMBEFS AND VNIT PPESS{,FES ANO FOR
SUPERSONIC FLOH ANALYSIS.

7 c TRANSFcFi'ATIoN MATFIx FRol.l rHE AERODYNAMIcs ro rHE
STFUCTURES GFID.

8. PANEL IEFODYNII,IC LOADS IN THE STRUCTURES GRID.
9O YETGHTS GRIO GEEI{EIRY.

loo TRANSFoRiTATIoN MATRTx FForr, THE rErGHTS ro rHE srRucruREs
GFIDT

I I. PANEL INERT IAL LOADS IN THE STRUCTT,f,ES GRtO.
12. TOTAL PAI\EL LOAOS IN THE STRUCTURES GRID.
I3. OYNAMICS GRTO GEOMETRY.
I4O TRANSFCRMATICN i,ATRIX FROM THE DYNAUICS TO THE STRUCTUPES

GR TD.

I I. SOTCFO.PNN

THIS NAME IDENTIFIES OUTPUT DATA GENERATED BY THE ASAM/ASOIII
MoDULE oF SOP ON DSIC (DISK SEOUENTIAL INP\rTIOUTPuT) uNtT NuMBER
9o sINcE INTERAcTIvE REDEStGN REoUIRES ttuLTIpLE SEQUENTIAL
SUBMISSIONS CF BOTH SOP AND FOP, IT FOLLOTS THAT A NUI{BER OF
SoroFo.PNN TAPES IILL BE GENER^TED BY SoP IN THE couRSE oF A
REOESIGN ANALYSIST THE I\UMBER NN IS FESERVED FOR THE USER To
IDENTIFY THE PARTICULAR PASS CR CYCLE OF FEDESIGN IN THIC}I A
PARTICULAF SOYSO TAPE UAS GENEFATEOo THE VALUE OF NN IILL
fHEFEFORE BE CNE OR L.ARGERT AS ITS NAME IMPLIES THE SOTOFO TAPE
IS A TAPE GENEFATED BY SCP trC BE USED AS INPUT TO FOPT THE
NUMBER OF FILES GENEFATEO ON THIS UNIT IS DEPENOENT ON IHETHER
THE USER HAS CHOSEN TC ACCEPT ALL DEGEEES OF FREEDOITI OF THE
STRUCTUFES MCDEL AS DYNAMICS DEGREES OF FREEDOM FOR VtrBRATION
MOOE CALCT,LATTCNS' OF IF HE cHocsES To RED.,CE THE STRUcTvFEs

FASTOP - OVEFVIEU



HODEL DEGFEES OF FREEDOM USING A FORCE EEAilING TFANSFOFIiATION
PROCEDURE. IN THE FCRHER CASE THE STRUCTURES MOOEL STIFFNESS
MATRIX IILL EE SAIED CN THE SOTCFO TAPE (THE .STIFFNESS
APPFOACHT ) AND IN THE LATTER CASE THE OYNAMICS I4ODEL
FLEXTBILITY HATRIX TILL BE SAYED {THE 'FLEXIBILITY APPROACH' I.

THESE OAYA ARE SUBSEOUENTLY USED AS INPUT TO THE AVAT'I IIODULE IN
FOP TO CALCULATE VIBRATION MODES. ADDITIONAL FILES CONTAINING
RIGID BOOY XODE TRANSFORUATION UATRICES ARE STOREO ON THE SOTOFO
UNIT THEN FREE FREE ICDES OF VIEFATICN ARE TO BE COT'PUTED IN
AVAI{O THE RET'AINING DATA FILES ARE CONCERNED EXCLUSIVELY l,ITH
FLUTTER REDESIGN At\O INCLUDE THE ELEMENT GAGES RESULTING FROH
rHE MOST FiECENT ASOiI ANALYSIS PLUS TRANSFORMATION OATA REOUIRED
TO COHPUTE FLUTTEF VELOCTTY OERIVATIVES IHEN USING THE
.FLEXIBILITY IFPFCACH" THE SPECIFIC DATA FILES ANO
OESCRIPTICNS FOLLCIT

SOTOFO.PNN (STIFFNESS APPROACH'

I. ELEI'ENT STIFFNESS ITATRICES
2. IIIEi,BER PROPERTIES ( INCLUOING
3O STRLCTLRAL STIFFNESS MATFTX
4T RIGID EOOY MOOE OEFLECTIONS

SOTOFO.PNN (FLEX IBILITY APPROACHI

G AGES I

AT STRUCTUFES NODES.

IO ELEPENT STIFFNESS MATRTCES
2o HEMBER FFOPERTIES ( INCLI/DING GAGESI
3. TRANSFOFi{ATION PATRIX RELATTNG APPLIED FORCES AT

ilODEL NOOE POINTS TO DISPLACEMENTS AT STFUCTgRES
NODE PC INTS O

4o OYt\AtlICS ITCDEL FLExItsILITY MATFIX
5. RIGIO ECDY i'ODE DEFLECTIONS A7 STRUCTURES NOOES.
6O RIGIO EOOY I4OOE DEFLECTIONS AT DYNAMICS NODEST

IIt. SOTCSO.PNN

OYNAM TCS
MODEI-

THIS NAI'E IDENTTFIES AN ADDITIONAL DATA SET GENERATEO BY
THE ASAi,I/ASCT XODULE CF SOP AND STOFED ON OSIO UNIT NUMBER I.
AS I TS NAI'E I TPL IES O THE SOTOSO TAPE I S USED AS t NPUT TO SOP tN

A SUBSEOTIENT PASST IhEN FUFTHEF STRENGTH ANALYSIS/REDESIGN IS
REOUIFIED. THUST IN THE INITIAL EXECVTION OF SOPT A SOTOSO TAPE
IS GENEFATEO ANO IN ALL SUIISEOUENT PASSES SOTOSO TAPES IILL BE
SPECIFIEO AS BCTH tNpUT TO AND CUTPUT FPOM SOpo FOR EXAMPLE, IN
THE THIRO PASS THROUGH SOPO THE INPUT TAPE TILL BE SOTOSO.PO2
i.IOUNTEO ON UNTT NUTIBER BT ANO THE OUTPUY TAPE TTLL AE SOTOSO.PO3
ON ri NI f N!MBEFI l.
FOLLOI' '

II.E SPEC IFIC DATA FI LES AND DESCF IPTIONS

FASTOP - OVEFVIET



SOTOSO .PNt\ ( Sf IFFNESS APPROACH)

II GECTJETFY OF STRUCTURES MOOEL NCDE POINTS.
?C BOUNDARY CONDI IIONS
3T APPLIED LOADS
4O MEMEER FFOPERTIES

SOTOSO.PNN {FLEXIBILITY APPRO'CH)

1. GEC',ETFY OF STFvCTURES i,OOEL NODE PoINTs.
2. BOUNDAFY CONDITTONS
3. APPLIEO LOAOS
4 T ilEUBEF FFOPERTIES
5. TFANSFOF},ATION MATFIX RELATI NG UNIT FORCES APPLIEO AT

DYNAMTCS MODEL NOOE POINTS TO FORCES AT STRUCTURES MODEL
NODE PCINTS.

THE OATA CN THE FIFST TTO FILES OF THE SOTOSO TAPE DEFINE
THE TcPoLoGY oF rHE FINITE ELEMENT STRTJCTwRES rroDELr THE
APPLIEO LCADST ON FILE 3r ARE TFE DESIGN LOADS CALCULATED IN THE
ALAM MODILE (PL9S ANY ADDITIONAL LOAD CONDTTIONS ENTERED ON
CARDS IN ASAMI AND EEAi4ED TO THE STFUCTURES i,tOOEL NOOE POINTS.

THE iTEMEIER PFOPERTI ES OATA , CN FILE 4, DEFINE THE
CHAPACTEFISTICS OF EACH FINITE ELEMENT IN THE STRUCTURES ilOOEL
INCLUDING ITS CURRENT GAGE StZE AND ITS I'IINTIqUH ALLoIABLE GAGE
sIzE. IT rs NorEo rFAr IN THE FIFsr PASS rHpouGH sop rHE
i,INII{UII{ ALLOUABLE GAGE ON THE OUTPUT SOTOSO UNIT IILL BE THE
MtNIi'UU MANUFACTURING GAGE SPECIFIED BY THE USERE AND THE
CUFRENT GAGE IILL BE OICTATEO BY STRENGTH OR I'INIi{UH
MANUFACTUFTNG GAGE FEGUTFEMENTST THICHEVER IS LARGEF.

AS INDICITEO ABCVET AN ADDITIONAL FILE (5) IS GENERAfED ON
THE soTosc rAPE rHEN vslNc THE TFLEXIBILITv AppRoACH.o THIs
FILE CONTAINS THE FOFCE BEAMING TRANSFOR[|IATIoN HATRTx REoUIREo
TO CALCULATE THE OYAATICS MODEL FLEXTBILITY 

'{ATRIX 
IN ASAII.

THE SUBSEOUENT USE OF A SCTCSO TAPE AS INPUT 7O SOP IILL BE
DEFERREO LNTIL fHE FLVTTEF OPTIylzAT ION PROGaIAU (FOp, HAS BEEN
REVIEhIED.

FOP CVERVTET ANO DEFINITIoN oF PRoGRAM TNPUT/oT.,TP,VT uNIfs

THE FASTOP MODULAR FLOW CHAFT SHOIN IN FIGURE I PROVIOES
THE TOTAL RELATICNSHIP OF THE TTO MAJOR PROGFAMS AND THEIR
ASSOCIATED MOOULESo A SIUPLIFIED MODti-AR CHART OF TFE PHYSICAL
STRUCTURE OF ThE YAI N PRCGFIAi/ AND ASSOCI ATEO MOOULES FOR FOP IS

FASTOP - ovEn!!fy



SHOTN IN FIGUFE E.

SvBSEOa/ENf IO TliE FCP EXECtTTIONT A lruLTI-STEP EXECaTION llAY
BE INITIATEO EY ENTEFING THE SOP SYSTEM. FOF DETATLS OF THE SC'P
Ex€CUTION SEE SECTICT\ TITLED I SOF OVERVIEI AND OEFINITION OF
PROGRAH INPTJT/OUTPUT UNITSI AND FART B.

THE FvNCTION OF EACH FCP HCDTTLE IS BFIEFLY SUMMARTZEO IN
FIGURES 7 TO 9. CCi'MUNICATION FFOM SOP TO FOP IS ACCOMPLISHED
vIA THE SCTOFC TAFE DESCFIBED PFEvIoSSLY. THIo DATA-SETr rHICH
UAS GENERATED CN UNIT 9 IN SGP IS INPUT TO FOP ON UNIT 5T DATA
GENERATED BY THE VARTCUS FOP MODULES CAN BE SAVED ON DISKS
AND/OR TAPES. ThESE OATA ARE ASSIGNEO ONE OF THE FOLLOTING
DATA.SET t\AITES

VI ERAT . PNN
AIC
FLCT. PNN
FCTCFC T FNN
FOTOSO.FNN

THE FUNCTION OF EACH OF THESE DATA-SETS AND THE TNFOFMATION
CONTAINED IN THEY ARE DESCRIBED BELOT.

I. VI EFAT.PNN

THIS DATA.SET CCNSISTS OF ONE FILE CONTAINING FREOUENCIEST
GENERALTZED TASSEST AND UODE SHAPES OF THE NOFMAL MODES
CALCULATED IN AYIi,T THE DATA ARE STCRED ON T/NIT I7. (THIs UNIT
I7 DIFFEFS FFOT' THE SOP.UNITtT DISCUSSED PREVIOUSLY.I THE
VIBRATION OATA Ot\ UNIT 17 MAY BE USED SUBSEOUENTLY AS INPUT TO
AFAM FOR FLUTTER SPEEO COi,IPUTATTtrNS. HOWEVER IF FLUTTEF
REOESIGN IS TC AE ACCOMPLTSHEDT THE T'4ODAL OATA MUST 8E COMPUTEO
DIFECTLY IN AIAXr TFAf tSr NO FLI/TTER FEOESIGN CAN EE
ACCOHPLISHED USING SIVED MODAL DATA.

II. AIC

rHE OATA-SET AIC CONTAINS THE AERODYNAI'IC INFLUENCE
COEFFICIENT I'ATRICES CCUPUTED IN THE FLUTTEF ANALYSIS MODULEO
AFAMT THE OAT' MAY BE SAVED ON UNIT 3I FOR ANY OF THE THFEE
UNSTEADY AERCDYNAYIC FLCI THEORIES AVAILABLE TO THE USERT I'E'T
MACH-BOX, ASSUPED.FRESSUFE-FUNCTION, AND DOUBLET LATTICET THE
SAVEO AIC'S AFE REAO FROM UNIT 3I IN ANY SUtsSEOUENT FLUTTER
ANALYSIS. lN THE CASE OF MACH-BCx AND ASSUMEO-PRESSURE-FUNCTION
ROvTINEST THE SAYEO DATA CONSIST CF CNE FILE' THEFIEAS THE
OOUBLET LATTICE ROUTINE GENEFATES AS ft{ANY FILES AS THE NUMBER OF
REDUCEO FREOUENCIES FCR THICH AEFODYNAMIC TNFLUENCE COEFFICIENTS
HAVE BEEN COI'PUTED.

FASTOP. OVERVIEW



IIl. PLOT.Pf\N

SINCE THtrS OATA-SET CONTAINS INFORI{ATION FOR CALCOI,IP Pl-OTSI
THE UNIT OESIGNATION IILL 8E A FUNCTION OF THE OPERATING SYSTEI,|.
PLOTS MAY BE OBTATNED OF VIBRATTCN MCOE SHAPES OR THE DAMPTNG
AND FREOUENCY OF THE FLUTTER FOCTS VERSUS AIRSPEED.

I V. FOTCFO.Pht\

AS ITS hATE IMPLIES, THE FCTOFO OATA-SET CONTAINS
INFORITIATION GENERATEO AS OUTPUT OATA FROTI THE FLUTTER
OPTII,!IZATION PFOGFAIII AND USED IN A SUBSEOUENT PASS IFEN FURTHER
FLVTTER FEDESIGN IS FEOUIRED. THUST IN THE INITIAL EXECUTION (F
FOPI A FCTOFC TAPE IS GENERATED IHEFEAS IN ALL SUBSEOUENT PASSES
FOTOFO TAPES TILL BE SPECTFIEO AS BOTH INPvT TO ANO C\,TP{/T FR0M
THE FOP PFOGRAMT THE INPUT AND CUTPUT UNTTS FOR THIS DATA ARE A
AND 7 PESPECTIVELYo TlrE NUMBEF CF OATA FILES ON THE FOTOFO UNIT
IS OPTICN-OEPENDENT TITH A MAXII4UM NUIgBER OF EIGHT. THE
INFORMATICN CCNT'INED ON THESE FILES IS DESCRIEED 8ELOI"

I. ELEMENT ST IFFNESS MATRICES (

2C INITIAL (USER SUPPLIEDI I'ASS
3r PLUG UASS
4. RIGID ECOY fVODE OEFLECTIONS
5. RI GID BODY I'OOE OETLECTIONS
6o MASS BALANCE DATA
7 I FINAL DESIGN AFRAY
8r IE IGHY DlTl

COPIED FROM SOTOFO UNIT'
DATA FOR VTBRATION ANALYSIS

AT STRUCTUFES NODES
AT DYNAT.IICS NODES

THE ELEI,IENT STIFFNESS I'ATRIX, CN FILE IT IS USED TO COI{PUTE
BOTH FLUTTER-VELCCIf Y DERIVATIVES AND THE INCREI,IENf AL STIFFNESS
MATRIX DUE TO FLUTTEF.REDESIGN. THE SECOND FILE CONTAINS EITHER
THE INITIAL t/SER-ST.TPPLIED DYNAMICS ( vIARATION) MODEL MASS
MATR IXT OR TF,E F IXED-IIASS AODTT IONS IHEN USING THE
FULLY-AUTOHATED MASS MATFIX GENEFATOF OPTION. THIS DATA ItLL BE
STORED ON THE FOTCFC UNIT IN THE INITIAL PASS THROUGH FOPO IF
THE FULLY.AUTCYATED UASS MATRIX GENEFATOR OPTION IS USEO UITHOUT
FIXED-TIASS AOOIT IONS T THEN THIS FILE TILL BE ELIUINATED. FILES
3r 4t AND 5 AFE FEOUIFED To CCMFUTE FREE FREE HODES OF VIBRATION
lN AvAi'|. FILE 5IS ELIUINATED IF THE.STTFFNESS APPROACH. IS
USEO AND ALL THREE FILES ARE ELIUINATED IF VIBRATION iIODES ARE
TO BE CALCULATED FCF A CANTTLEVEF STFUCTURES MODEL. TT,IE IIASS
BALANCE DATAr CN FILE 6r CONTAIT\S INFORI,IATIONON ON THE LOCATIONo
INITIAL V'LUEST CURREhT VALUESI ETC'T OF MASS BALANCE DESIGN
VARIABLES. THIS FILE IS ELIMIT\ATEo tF THE PROGRAM USER OOES NOT
TISH TO CONSIDER MASS BALANCE VARI ABLES IN ACCOI,IPLISHING FLUTTER
REDESIGN. FILE 7 CCNTAINS DATA PERTAINING TO ALL STFUCTURAL
ELEMENTS OESIGNATED AS FLUTTER-FEDESIGN VAFIABLES. THESE DATA
TNCLUDE INITIAL "ANO CUFRENT GAGES AND ELEMENT IEIGHT PER UNIT
GAGE ADJvSTEO BY ISER-SPECIFIED NON-CPTIMvM FACTORS. THE TEIGHT
DATA FILE IS USED EXCLUSIVELY FOF YEIGHT ACCOUNTING THROUGHOUT

FASTEP . OVERVIEU
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THE REDESIGN FROCESS
CALCULATE I NCFEI'ENTAL
IN BOTH SOP AhD FOP.

AND tNCL\,DES INFORMATION REOUIRED TO

ANO ACCUMULATIVE TEIGHT CHANGES THAT OCCUR

Vr FOTOSOoPNN

AFTER FLUTTER RESIZING IN FCPT THE FINAL GAGES OF EVERY

ELEMENT IN THE STRUCTURES MOOEL AFE STORED AS A SINGLE FILE ON

L,NIT 6. THESE !T'EU8ER PROPERTIEST DATAT DESIGNATEO A5 FOTOSOT

ARE USED AS INPUT TC SOP FOF FURTHER STRENGTH ANALYSIS/REDESIGNO

St/BSEOvENT ENTRIES INTO SOP AND FOP

THE DISCUSSION' TO THIS POINTT HAS BEEN PRIMARILY
ASSOCIATEO IITH THE INPUT AND OUTPUT UNITS REOUIFED FOR AN

INITIAL EXECUTION OF THE SOP AND FOP PROGRAMST I'E' TH€ FIRST
cycLE oF col,tBINED STFENGTH/FLUTTEF REDESIGN. A SECOND CYCLE OF

REDESIGN IS INITIATEO BY REENTERING SOP TITH THE FOREUENTIONEO
FOTOSO TAPE AS IT\PUT DATA ON UNIT tO ANO THE SOTOSO TAPE

GENERATED IN THE PREVIOUS PASS IHFOI/GH SOPr rHICH IS NOr ENTERED

ON UNIT 8O THE PFOGFAY TI-{EN UPDATES THE MET,IBER DATA ON FILE 4

OF THE SOTOSO TAPET IIHICH WAS CUTPUT FROM THE PPEVIOUS STRENGTH

ANALYSIST ITTH THE GAGES FRCII THE SUBSEOUENT FLUTTER REDESIGN
THICH ARE trN THE FOTGSO TAPE. FROM THIS POINT. REDESIGN IN SOP

ANO FOP PROCEEDS AS DESCRIBED PREVIOVSLYo

CAf,D DATA FLOT OF SCP-FOP AND ASSOCIATEO MOD"/LES

THUS FAR THE OISCUSSION HAS CENTERED AROUND THE FASTOP

OVERVIEI AND THE OEFINITION OF INPUT/OUTPUT UNITS IIITHOUT ANY

SPECIFIC REFERENCES TC CARD trNPT,'I DATA. TO AID THE USER IN
EXECUTING THIS PROGRAI'T FIGUFIES 12 AND 13 SUMMARIZE THE DATA

NEEOED FOR TIiE SOP.FOP ['AIN PROGRAUS AND ASSOCIATEO T4OOVLES'

PART OF T}TE OATA IN THE MAIN PFOGFAMS ARE CLUES TO SELECT THICH
oF THE MODULES ARE TC EE EXECUTEO IN A CURRENT RUN. [N A SOP RUI.I

FOR ANALYSES OI\LYT CLUES KLUE ( I I T KLUE( 2I r ANO KLUE( 5, MUST BE

TURNED ON IF ALL THREE ANALYSES }'ODULES ILOADT STRENGTH' AND

TRANSFORiIATICt\ I AFE TO BE €XECUTED. FOR STRENGTH OPTII{IZATION
IN ADDITICN TC THE THREE ANALYSES CLUEST THE OPTIMIZATION CLUET

KLVE ( 6 )T TUST ALSC EE TIJEINED CNo I N A FOP FUNT CLUES KLUE( 3)
AND KLUE(4I T TTHICH ARE ASSOCIATEO YITH VIBRATION AND FLUTTER
ANALYSES, tiUST BE TUFNED ON TO EXECUTE THESE TXO MoDULES IN
SEOUENCE IN THE CURRENT RUN. FOR FLUTTEF OPTIMIZATTONT AN

ADOITIONAL CLUET KLUE(?IT MUST ALSO AE TURNED ON. NOTE THAT

FASTCF - OVERVIEH
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CARD OATA FOR fHE I4AIN PROGRAMS IN ETTHER SOp OR FOp MrrST ALTAYS
BE ENTERED IHEFE'S TI.{E ADDITIONAL DATA OEPENDS UPON THE MODiJLES
BEING EXECUTED.
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Figure I FASTOP Modu-l-ar Fl-ow Chart

FASTOP_OVERVIEW
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FASTOP
FLUTTER & STRENGTH
OPTIMIZATION PROGRAM

ENTER: SOP
STRENGTH OPTIMIZATION PROGRAM

ENTER: MAIN PROGRAM

ENTER: ALAM
AUTOMATED LOAD ANALYSIS
MODULE

ENTER: ATAM
AUTOMATED TRANSFORMATION
ANALYSIS MODULE

ENTER: ASAM/ASOM
AUTOMATED ST RENGTH ANALYSIS
AND OPTIMIZATION MODULES

MULTISTEP
EXECUTION

ENTER: FOP
FLUTTER OPTIMIZATION PROGRAM

Figure 2 SOP Mod.u-Iar Fl-ov Chart in FASTOP
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SUBSONIC LOAD
ANALYSIS FOR RIGID
SURFACE BASED ON
THE STEADY-STATE
VORTEX LATTICE
THEORY

SUPERSONIC LOAD
ANALYSIS FOR RIGID
SURFACE BASED ON
EVVARD'S STEADY-
STATE SOURCE
DISTRIBUTION THEORY

AEFODYNAMIC LOADS
IN AERODYNAMICS GRID

INERTIAL LOADS IN
WEIGHTS GRID

TOTAL LOAOS (AERO &
INERTIAL} IN STRUCTURES GRID

Figure 3 A-LAM-Automated Load. Analysis Module
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ASSEMBLE STRUCTURAL STI FFNESS
MATRIX WITH BOUNDARY CONDITIONS
APPLIED

SOLVE FOB DISPLACEMENTS
DUE TO SPECIFIED LOADS

CALCUI-ATE STRESSES

RESIZE ELEMENTS

R EASSEMBLE STRUCTURAL STI FFN ESS
MATRIX OR GENEBATE FLEXIBILITY
MATRIX FOR FOP

RIGID BODY MODE SHAPES FOR
DYNAMICS &/OR STRUCTURES GRIDS

Figure )+ ASaU/rcOM-Automated. Strength Analysis and Optimization Modules
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WEIGHTS.TO.STRUCTUF ES GR I D
TRANSFORMATION MATRIX

DYNAMI CS.TO-STRUCTU R ES GR I D:

TRANSFORMATION MATRIX

Figure 5 ATAM-Automated. Transfor:nation Analysis Mod.ule
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L

FASTOP
FLUTTER & STRENGTH
OPTIMIZATION PROGRAM

ENTER: FOP
FLUTTER OPTIMIZATION PROGRAM

ENTEB: MAIN PROGRAM

ENTER: AVAM
AUTOMATED VI BRATION ANALYSIS
MODULE

ENTER: AFAM
AUTOMATED FLUTTER ANALYSIS
MODULE

ENTER: AFOM
AUTOMATED FLUTTE R OPTI MIZATI ON
MODULE

MULTISTEP
EXECUTION

ENTER: SOP
STRENGTH OPTIMIZATION PROGRAM

Figr:re 6 f'Op Mod.utar Fl-ow Chart in FASTOP
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AVAM

CANTI LEVERED
SURFACE

FRE E.FREE
SURFACE

GENERATE VIBRATION DATA
CONSISTING OF:

FREOUENCI ES, GENERALIZED
MASSES & MODE SHAPES

MODE SHAPE
PLOTS

Figr:re 7 AvA-l\4-Automated. Vibration Anal-ysis Module
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ASSUM ED-PR ESSURE-
FUNCTION (KERNEL)

SUBSONIC DOUBLET
LATTICE (RODDEN}

PRESSURES, GENERALIZED AIR FORCES,
GENERALI ZED MASSES, AND
GENERALIZED STIFFNESS

DIVERGENCE
ANALYSIS

P-K FLUTTER
ANALYSIS

K FLUTTER
ANALYSIS

V-G PLOTS

Figure B Atr'AM-Automated Fl-utter Analysis Modul-e

FASTOP-OVERVIEW
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COMPUTE FLUTTER-V ELOCITY
DERIVATIVES

PBEPARE MEMBER DATA FOB
SOP IF AT LEAST ONE CYCLE OF
RESIZING HAS OCCURRED

R ESIZE?

RESIZE & ASSEMBLE COUPLED
MODAL MASS & STIFFNESS
MATRICES

Figr;re 9 AFOM-Automated Fl-utter Optimization Mod.ule
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SOP.UN IT17

TRANSFOR-
MATION
ANALYSIS

STRENGTH
ANALYSIS &
REDESIGN soToFo.P0l

SOTOFO.POl

VIBRATION
ANALYSIS

FLUTTER
ANALYSIS

FLUTTER
REDESIGN

N

xYz

+ UNIT NUMBER

+- DATA DESCBIPTION

Flgure IO Rel-ationship of fnput/Output Units in a First Pass for SOP and FOP
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STRENGTH
ANALYSIS &
REDESIGN

VIBRATION
ANALYSIS VIBRAT.POJ

FLUTTER
ANALYSIS

FLUTTER
REDESIGN

N

xYz
+- UNIT NUMBER

+ DATA DESCRIPTION

Figure 11 Rel-ationship of Input/Output Units
SOP and FOP

in a Subsequent Jth Pu.s" fo,
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ENTER CARD DATA FOR SOP
(MAIN PROGRAMI PAGE 76

LOAD ANALYSIS

ENTER CARD DATA FOR
ALAM, PAGE 85

STRENGTH ANALYSIS
AND/OR OPTIMIZATION

ENTER CARD DATA FOR
ASAM/ASOM, PAGE 112

TRANSFORMATION ANALYSIS

ENTER CARD DATA FOB
ATAM, PAGE 136

NOTE: PAGE NUMBERS REFER TO PART B

Figure 12 Card Data Flow of SOP and Associated. Modules
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ENTER CARD DATA FOR FOP
(MAIN PROGRAM} PAGE 192

VIBRATION ANALYSIS

ENTER CARD DATA FOR
AVAM, PAGE 202

FLUTTER ANALYSIS

ENTER CARD DATA FOB
AFAM, PAGE217

FLUTTEB OPTIMIZATION

ENTER CARD DATA FOR
AFOM, PAGE275

NOTE: PAGE NUMBERS REFER TO PART C

13 Card Data Flow of FOP and

FASTOP_OVERVI EW
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I.

PAFT E

USAGE./INPLI/OUTPUT FOF STRUCTUFAL OPTIMIZATION PROGRAiI ( SOP'

USAGE

MAIN PFCGRAi4 (SOP)

PROGFIM APPLICAIION

A. FORM ITS

THE FOEIIATS USED FOR INPUT OATA TO THE PRoGRAljt DESCFIBED
FEREIN ARE EXPLAIhiED BRIEFLY BELCI,. IN GENERAL' THE VALUE OF THE
YARIABLE IS PUNCHED FIRST ON A CARDT AND THE REMAtrNING COLUI{NS
ilAY BE USED TG IOENTIFY THE VARITELE BY MEANS OF EITHER FORTRAN
SYI,IBOLS OR A IORD OESCFIPTION.

A FORf{AT IE12.3 INDICATES THAT THE VARIABLE IS USI/ALLY
XEYPUNCHED I t\ COLUiINS 3.I2 OF THE CARD ( RIGHT JUSTIFIEDI IN THE
FOLLOI, ING ilAN!\ER. -)( oXXXE-YY r LHEPE THE NUMBER I S -X rXXX TII'IES
IQ**-YYT IF }'ORE DIGITS ARE REOUIRED THE NUMBER T{AY BE PUNCHEO

ON THE CARO AS -XTIXXXXE-YYr -X.XXXXXXE-Yr OP -X.XXXXXXX-Yo A

FORMAT 2El2t3l II\DICATES THAY THE VALIJES OF Tro UAFIABLES ARE To
BE PUNCHED ON THE SAItiE CARD. THE FTRST IN COLUiINS 3-r2 AND tHE
SECOND IN COLUUNS 15-24.

A FOFMAT FIOO3 INOICATES THAT THE VARIABLE IS USUALLY PUNCHEO

lN COLUUNS 3-lO OF IHE CARD AS FOLLOTS -XXXTXXXT

A FOFMAT 14 INOICITES THAT AN INTEGER OF FOUR OR LESS DIGITS
IN COLUI,INS I.4 IS PUNCHEO TtrTH THE UNITS DIGIT ALIAYS AT THE

EXTREI,IE RIGHI OF THE FTELD. A GENERALIZATION OF THIS FORI'IAT'
KI4r IHEFE X IS ASSIGNED ANY YALUE BETTEEN T.O ANO EIGHTEENT
OENOTES K GROUPS CF A I{AXIHUI,I OF FOUF INTEGERS EACH TN CO-UTiNS'
l-4r 5-8 r .. . r 59-72. PESPECTI VELYr

THE FCFI{ AT 72H REFERS TO CAFDS oF IDENTIFTCATION (TITLESI r
AND INDICATES IHAT ANY ALPHATTERIC CHARACTER HAY BE PUNCHED IN
COLUMNS I-72.

A COI,IBINEO FORPAT SUCH AS IEI2r31 6OH OENOTES THAT THE

VARIABLE IN THE FIFST 12 COLU}INS IS TO BE FOLLOTED BY T'P TO 60
COLUMNS OF ALPHAiIERIC CHAFACTERS. A FORMAT 2X IN YHE MIDDLE OF

THIS COMBINED FCRIAT. PFCVIOES FOF TTO BLANK SPACES BETTEEN THE
NUMBEF AND ITS DESCFTFTION.

FASTOP . SOP
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FINALLY' A FOFTAT A4 IS USED TO STORE
IN FORTRAN YlRIABLES tN THE FCRM OF FO\,R
THIS FORMAT IS USEO FOR TRTTING AND./OR

ALPHAMER IC INFORHAT ION O

ALPHAMERIC INFORMATION
CHAFACTERS FER TORDT

PLOTTING CERTAIN

B. ARRANGEI'ENT CF OAIA ON CARDS

THE INPUT DATA TC BE ENTERED ON CAROS ARE DESCRIBED IN
CONSECTTIlELY Nr.iI,BEFED GFOUPS CALLEO 'fTEMS'. ALL THE VARTABLES
SU},!MARIZEC UNDER THE SAI'E ITEM AFE PUNCHED CONSECUTIVELY ON THE

SAME CAFD OF GROUtr OF CARDS USIi\G THE TNDICATEO FORHATO IN THE
CASE OF SUBSCRIPTED VARIAALES TFE INSTRUCTIONS 'REPEAT' ANO
.ENTEF' ARE USED EtTH THE ASSOCIATEO INDICES TO INOICATE THE
ORDER IN IHICF ThE INPUT DATA IS PUNCHED ON CARDSo THE

TNSTRUCTION IREPEAT' FEOUIFES ANCTHEF CARD OF GROUP OF CAROS FOR

EACH COMBINATION OF INDICESI HHEFEAS THE INSTRUCTION 'ENTER'
INOICATES THAT THE VALUES OF THE VARIABLES AFE PUNCHED ON THE
SAHE CAFD AND ANY CENTINVATION CARDS REO.,,IFED TO COYER THE
INDICAYED FANGE OF INOTCEST THESE TTO INSTFUCTIONS MAY BE
REPEATED A NLYBER OF TIUES' HITH THE TOPHOST INSTRUCTION
OESTGNATING TFE STEP TO BE EXECUTED LASTO FOR EXAIIPLET THE
F0LLOIING COtTTBtNATICN OF TLO INSTRUCTIONS AND ASSOCIITED FORMATT

REPEAI THE FCLLOUIT\G ITEX FOF ! = lr'..r IMAX(=Zlt
REPEAT THE FOLLOWING ITEF FOF J = 11...r JI{AXl=3)r AND
ENTER (FOLR VALUES OR LESS PER ARD, FOR K = lrr..IKMAX(=3I

X. *+*
t
*:I *

A ( IrJrKl (DEFIt\lTICNl

B(lrJrXl (OEFINITIoNI

00000000 I
234s67890

--r-:--l-

44
56

rJ

4
4

I

4
3

(

4

"-

B

4
I

It
67

ll
t2

I
5

E

I
4

I

:
a

2233333333334
8901 234567890---:;--t--;;

)____

I t22222222
890 I 234567

l---'-i--l

4

:
K

4

!
t

4

:
I

FOFMAf = ( 4E9 o2 ) . NUiTBEF OF CAFOS IS
tMAX tl JMAI | ((KMAX -ll/2 + ll (=12).

.ILL REO! IRE f hE Ii\PUT OATA pUNCHEO ON CARDS AS FOLLOUS
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.E .E

OE

.E .E

.E

OE .E

.E

'E .e
.E

.E .E

.E

.E .E

.E

r{oFE sPEc IF ICALLY THE F I RST oATA cARc coNs IsrS oF A( lr I r I ) r
B(lrlrllr A(lrlt?lo AND B(lrlr2lr ANO THE TYELFTH CARD CONTATNS
A(2o3o3l INO B(2r3o31.

STNCE INTEGER DIVISICN TRUNCATES A OUOTIENT HAVING A FPACTIONAL
PART fo THE NEXT SITALLER INTEGEFT THE FRACTIoN IKMAx-tl/z IS To
AE INTERPPETEO AS THE 'LOTEST TNTEGEF VALUE'T THUST IF KMAX UERE
EOUAL TO 4 INSTEAO CF 3 AS !N THE ABCVE EXAMPLE.
Ir4AX. JAAX3 ( ( xtrAx- ll /2 + r t .ouLo sT I LL BE EOVAL TO t2o SINCE
llK)1[x-lt/? l l, = t15 + I = t + I -- 2.

FASTOF - SOP

Ar B(lrlrK)r K=lr

A1 B(trlrKlr K=3r

Ar B(lr2rK); K=lr

Ar B(lr2rKlr K=3r

Ar B(lr3rKlr K=lr

Ar B(lr3rKlr K=3r

Ar B(2rlrKlr K=lr

A1 B(2rlrK)r K=3r

A1 B(2r2rK)r K=lr

Ar Bl2o2tKlr K=3r

Ar B(2r3rKlo K=lr

Ar B(2r3rKlr K=3r

l---,-:--l

l---,-:--l

l---,-:--l

l---r-:--l

l---,-:--l

l---,-:--l
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ALAIiI . AUTOMATED LOAD ANALYSIS I{OOULE

[. PROGFAM APPL ICATION

THE LOAO AN'LYSIS PFOCEDURES E]UFLCYED IN AN AIRPLANE DETAIL
DESI GN PI{ASE CAN 8E OUITE COMPLEX INVOLVINGT FOR EXAiIPLET

UTILIZATItrN OF EXPEFIYENTAL FFESSURE OISTRIBUTIONS AND NONLINEAR

AERODYNAM trC DEF I IATI uE5. 5i.rCH CCNST DERATI ONS RESULT IN
EXTENSTVE OATA MANIFULATICN IN THICH EXPERIENCE IS AN ESSENTIAL
INGREDTENT. COf{PTJTER IZATION CF THIS PROCESS I5 SVFFTCIENTLY
COIiPLEX TO JUSTIFY AN EXTENSIVE OEVELOPMENT STUDYO THE CURRENT

PROGRAM ADDFESSES AN AUTOT'ATED BUT LESS ATiBIT IOUS LOADS

CAPABILITY IHICH CAt\ BE EMPLOYEO IN PRELIMINARY DESTGN STUOIES
AND EXTENDED AT A LATEFI DATE TO INCLUOE T4ORE SOPHISTICATEO
REFINEI'ENTS.

ITIsIl.tPcsstBLETcoEctDE'ApFIoFI't,HATccNsTlTurESA
REAL ISTIC COI'EINATIOI\ OF FLIGHT CONOITIONS THAT SHOULO BE

CONSIDERED IN OEFINING THE CRITICAL DESIGN LOADS FOR AN

AEROOYNAMIC S(iRFACE. CONSEOUENTLYT IE INTENO TO PFESERVE

COMPLETE GENEFALTTY IN USER SPECIFICATTON OF LOAO PARAI'IETERS FOR

THOSE LOADS ANALYSIS FRCGRAMS THAT AF,E INCL"'DED IN THE TOTAL

ANALYSIS CAPABTLITY. IT IS FELT THAT THTS DECISION TILL SERVE

TO ENHANCE TFE FTJTUFE GFOYTH POTENTIAL OF THE LOAOS ANALYSIS
PROGRAMS.

THE LOADS PART OF THE ANALYSI S PROGRAMS INCLUOES TIO iIAJOF
SUB.MODULEST CALCULATION OF AEFCDYNAMIC FOFCES ANO CALCULATION
OF TNERTI^L FORCEST EACH OF THESE CALCULATIONS ARE

SELF-CONT'INEO At\D EITHEP CAN BE OMITTED IF SO OESTREDT PRIOR

TO CALCULATING THE AEFCDYNAI,!tC LOADS IN THE AERODYNAFICS GRIDT

rHE AERODYNATIC INFLUENCE COEFFICTENTS FOR SUBSONIC ANO/OR

supERSoNI C FLOh trlusT BE F IRST CALCUL ATEDo THESE TIO
CALCvLATICNS IRE DISCUSSEo BELou.

A. AEROOYNAIt,IC TNFLUENCE COEFFICIENTS FOR SUBSONIC FLOI

AERODYNAMIC INFL{'ET\CE COEFFICIENTs FOR SUTjSONIC LIFTINb
SURFACE ANALYSTS ARE BASEI) ON THE STEADY-STATE VORTEX LATTICE
THEORY USING A DISTRTBUTION OF HCRSESHOE VORTtCES ANO ASSOCIATED
DOXN'ASH POtNTS. IN COMPUTING TTITSE AERODYNAMIC INFLUENCE
COEFFICIENTST CNLY THE DCWNYASH POINTS ON THE LEFT HAND SIOE OF

THE rING ARE CONSIDEFED. HOI'EVEFT THE CONTITItsUTlONS OF THE

VORTICES CN EOTH SIDES CF THE uI t\G ARE ACCOUNTEO FOR IN
COMPUTING THE SYi'i,IETRIC AND/OR At\TISYi4METRIC INFLVENCE
COEFF ICIENTS.

FASTOP-SOP-ALAM
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FUSELAGE EFFECTS CN SUFFACE LIFT ARE SIi{ULATED BY ASSUMING
THAT THE HORSESHOE VCRTICES ON THE TING HAVE IMAGES INSIDE THE
FUSELAGE. THE FUSELAGE ITSELF I S ASSUT{ED TO AE AN INFTNTTE
CYLINDER TITH A CCNSTANT CRCSS-SECTICN. TO SATISFY TI-{E BOUNDARY
CONDITIONS ON IHE FLSELAGE THE CONTfTIBUTIONS OF THE IING
HORSESHOE VOFTICES AFE i,IODIFIED. IN ADDIT ION. THE ANGI-E OF
ATTAC( ON THE TING IS CORRECTED TO ACCOUNT FOF THE PRESENCE OF
THE FUSELAGE USING TTC-DI T'ENSIONAL THEORY.

ONCE CALCtJLafEC THE AERODYNAMIC INFLUENCE CoEFFICIENTS ARE
STORED ON TAPE At\D AFE EITHER USEO DIRECTLY TO CALCULATE
AEFODYNAIIIC FCFCES FOF A GTYEN FLIGHT CONDITION OR SACED FOR
FUTURE USE.

B. AERODYNAXIC INFLUENCE COEFFICIENTS FOR SUPERSONIC FLOH

AERCOYNIi,!IC INFLUENCE COEFFICIENTS FOR SUPERSONIC LIFTING
SUFFACE ANALYSIS IRE BASED CN E!IARDtS STEADY-STATE SOURCE
DISTRIBUfION THEOFY. I^ COITPUTtNG THE AERoDYNATTIC IiTFLUENCE
COEFFICIENTS lrO GENERAL FLOU CCNDITIONS ARE CONSIDEREOT NAMELYT
SUPERSONIC LEIOING AtrO fRAILING EOGES AND SUBSONTC LEADING AND
SUPERSONIC TRIILItTG EDGES. THESE TI,0 G€NERAL FLOI CONOITIONS
FIEOvIRE EYALlATING TTC DIFFERENT TYPES OF INTEGRAL EOUATIONS
ACCOROING TO EVVARO'S PRCCEDUFEO

AS IN THE CASE OF SUBSONIC FLOT THE AERODYNAMIC INFLUENCE
COEFFICIENTS AFE STOFEO ON TAPE.

C. INERTIAL LOAOS

INERTIAL LCAOS ARE CALCULA'ED IN THE IEIGHTS GRID USING THE
SPECIFIEO SgRFACE I.ASS DISTRIBvTION ANO THE LINEAF ACCELERATIONS
AND ANGULAR VELOCITIES AND ACCELEPATIONS FOF VARTOUS FLIGHT
CONDITIONS. THESE LCADS ARE THEN CONVERTED TO THE STRVCT'JRES
GRID THFOUGH THE USE CF THE TEIGHTS GRID TFANSFOFHATION MATRIXI
AND STOREO ON TAPE. THESE FOFCES MAY BE USED AY THEMSELVES AS

TNPUT TO THE STRENGTF ANALYSIS PFOGFAM' OR MAY BE COMBINED TIYH
THE AERODYNAYIC FCRCFS EEFORE TF'EY ARE PUT INTO THE STT<ENGTH
ANALYSIS FFOGFAi{o

DO AEROOYNAXIC LCAOS

AERODYNATTC LC'DS AFE CALCULATEO IN THE AEPODYNAfT{ICS GRID
USING THE SUeSONIC At\D/OR SUPEFSONIC AERODYNAIIIC INFLUENCE
COEFFICIENTS SAVEO ON TAPE FOR VAPTOUS ilACH NUMBERS ANO UNIT

FASTOP-SOP-ALAi{
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OYNAHIC FFESSUFES.

TO OATIIN SURFACE AERCDYNAi{IC FORCESO THE PLANFORII IS
SUBDMOEO INTO AN AFEITRARY Nui,tBER OF St'lAl-L PANELS (SEE FIGTTFIES
I AND 2l IN A FASHION OICTATED BY THE OVERALL PLANFORM GEOITaETRY
ANO THE LOCATIGNS OF THE CONTFOL SURFACES. THE NUMBER OF PANELS
IN THE cHoRDrlSE DIRECTION cAN VARY ovER THE SPAN. THE SAHE
PANEL GEOI.iETFY IS USEO FOP ALL I^CH NUI{8ERS.

TO COMPUTE IEROOYNIIUIIC FORCES, AODITIONAL INPUT OATA IS
REO\,IIRED TO DESCRIBE AIRPLANE ATTITUOE. IT SHOULD BE REHEMBERED
THAT THE ANGLE OF ATTACK CAN BE DIFFERENT FOR EACH PANELT
THEREFORE' TFE COHPLETE SURFACE ANGLE OF ATTACK DISTRIBVTION IS
DESCRIBEO BY A VECTOF OF DIIIIENSION EOUAL TO THE NUMBER OF
AERODYNAltlrc PANELSe THE ourPUT THEN rs A coFREspoNDrNG vEcroR
oF coNcENTFATED lERoDYNAurc FcRcEs ACTING AT EACH PANELo IF
SEVERAL FLIGHT CoNoI?IoNs ARE BEING coNSIDEREDT THE vARIOUS
ANGLES OF ATTACK ANO FORCE VECTCFs f{AY BE REPRESENTEO IN MATRIX
FORMr UITH THE NUiIBEF OF ROIS EOUAL TO TIE NUI{BER OF PANELS AND
THE NUMB€R CF CCLUUT\S EOUAL TO THE NUI.IBER OF FLIGHT CONDITIONS.

THE LOAOS IN THE AERCDYNAMICS GRID ARE NEXT CONVERTEO TO THE
srRucruREs GRIor THROTTGH THE lsE oF THE AERooYNAHrcs GRID
TRANSFORI,ATION IIIATRIXT ANO STOFED ON TAPET THESE FOFCES IIAY BE
USEO oIRECTLY AS INPUT Tc THE STFENGTH ANALYSIS PROGRAi{ OR lrlAy
BE COHBINED TITH THE INERTTAL FORCES BEFORE THEY ARE ENTERED
INTO THE STRENGTH ANALYSIS PRCGFAI.I.

FASTOP-SOP-ALAI,I
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t_
ORIGIN OF AERODYNAMIC SURFACE COORDINATES

F"J
RADIUS OF
FUSELAGE

WING ROOT CHORD

ITH
SPANWISE
AREA

(t+t )TH
SPANWISE
AREA

a. Basic Surface

8r*t =o

b. Spanwise Area (Maximum of N^^ Areas)
E4

Figure I Definition of Sr-rrface Properties (Street f of 3)
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.rTH (t<L<to) spANwtsE srnlp tN tHe tTH sPANWISE ABEA

c. Spanwi-se Strip (Maxlmum of Ten Strips)

zND cgoRowrsE srRrp rrt txs tTH spANwtsE AREA

cHoRowrsE srnrp rN lHe tTH spANWrsE AREA

d. Chord.wise Strip (Maximum of Three Strips)

Figure I Definition of Surface Properties (Sheet 2 of 3)
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e.

zND cxonowrsE srRrp rN THE tTH speruwtsE AREA

CHORDWISE DIVISIONS (THREE SHOWN
_A MAXIMUM OF SEVEN IS ALLOWED}

e. Chordwise Division (Maximum of Seven Divisions)

Figure I Definition of Surface Properti-es (Sheet 3 of 3)
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ASAM/ASorr - AITGUATED STRENGTH ANALysls/oprrMIzATroN r,toDULE

I. PROGFAi' AFFLICATION

Ar GENEFAL OESCRIPTTON ANO LIMITATIONS

THE OPlTMIZATION FROGRAM TFITTEN IN FOFTRAN IV LANGUAGET HAS
THE FCLLCTI r\G FESTFICTIONS.

(T 
' 

MAXIXUI' NUXBEF CF
(2) MAXIi'LI,t NUHEEF OF
(3) MAXIMUX NUHEEF OF
l4l MAXI tlUltl NUPBEF GF

NODES = t0OO.
DEGREES OF FREEDOM = 6O00 T

HEMBERS = 3OOO.
LOAO CASES = 8.

AEFORE OESCRIEING IN DETAIL THE INPUT AND OUTPUT FORMATST
SEVERAL COMMENTS SHCI,,LO 8E MADE REGAFDING THE PRoGRAIt..s
LII4ITATI cNS IND HCU THE USER llAY MINItIIzE THETR EFFECTSo THE
BANDUIOTH OF THE STRUCTURE T S STIFFNESS i,IATRIX IS DETERI{INED BY
HOW FAR APART TUC STFUCTURALLY CCNNECTED DEGREES OF FREEOOM ARE
IN NUI'IBER. 7F THE irOST EFFICIENT N0DE NUi4EERING SCHEi{E tS USED
AND THE BANOTIDTIi IS MINIfTI zED, A LAFGE SAyING IN COiTPUTER TIHE
cAN BE ATTAINEo. FUFTHERM0FIET THE MEMBER DATA sHoulo BE
ARFANGED SEOUENTIALLY SO THAT IT RUNS APPROXII4ATELY FARALLEL TO
THE NOOE NUfT4BEFING IN THE GECI,IETFY DATAo TF THIS IS ooNET TUo
AOJACENT T'EilEERS IN THE STRUCTUFE IILL AE REASONABLY CLOSE TO
EACH OTHER IN THE OECK OF HEMBER DATA. THIS IS REOUIRED BECAUSE
rHE TOTAL FcFcEs ARE suMl,lED IN BLoct(S AND sToREDr 8L€cK BY
BLoCKT THE SEOUET\CING CF THE MEMBE* DATA rILL INSURE THAT THESE
BLOCKS AFE GENERATEO IN THE MOST EFFICIENT MANNERO

INFORMATICN ON HCT TO PPEPAFE INPUT DATA AND INTERPFET OUTPUT
RFSULTS I S CCI\TA I NED IN THE FCLLCU I NG SEcT I oNS .

PRIOR 10 TFE READING OF ANY LARGE BLOCKS OF OATA OESCRIEING
THE STRUCTURE AND ITS LOAOING' CERTAIN GENERAL TYPE OATA ARE
ENTERED INCLUDING CLUES TO CONTFOL THE SEOUENCTNG OF OPERATIONS
AND THE oUTPUT REGUIFEo. soME oF THESE cLUEs ARE PFIITARILY FOR
THE CONVENIENCE OF THE PFOGRAT'IHEF rHO IS FAI,|ILIAF IITH THE
INTERNAL roRXtr t\GS oF THE SYSTEH. THEY YIELD AFRAYST NAME LISf S,
AND ttlATRIx RESIDENCE INFORUATICT\ FOF DEBUGGING PUFPOSES. THESE
CLUES ARE USEFUL TC THE USER I'HO IS F^MTLIAR TITH THE ROUTTNES
HHICH YIELD THTS CvfFgT.

FOLLOhTNG TH€ GENERAL TYPE OATAT DATA BI-OCKS DESCRIBTNG T}IE
ANALYSIS PRoBLEiil TO BE SOLvEo AFE READ. CARD INPUT TO THE LARGE
SCALE PROGRAX CONSISTS OF NINE DATA ELOCKS. OF COURSET ALL NINE
MAY NOT BE NECESSARY FOF A PARTICULAF PRoBLEMT BvT PRoyIsIoN Is
MADE FCR THE FCLLCTI hG BLCCKS.
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( T 
' 

GEOI'IE'RY COOFOINATES AND BOUNDARY CONDITIONS.
121 GEOI,IETRY COCRDINATES CNLY.
( 3) BC!NOARY CONOITIONS ONLY.
( 4I fUATEFIAL FFOFERTI ES UPOATE.
( 5I I{EMBEF PFOPEFTTES.
(6' LCAO CONOITtChS.
I7I CCNDENSED BOUNDARY CGNOITICNS.
( E ) FCR FUTUFE I,SE.
(9} STABtrLITY CCNDI TIONS.

ALL OF THE AEOVE CATA SETS REGIT\ UITH
A BLANK CARO. THE L'EEL CARD HAS THE
IN COLUMN 6r

LABEL(ITYPEOTT NAi,EAr NAMEB

A LABEL CAFD AND ENO UITH
FOLLOYING FORii THAT BEGINS

THERE ITYPED = I r... r9 DENOTES THE OATA ALOCK NUiTBEF AS SllOrN
ABOVE AND NAMEA AND./CF NAMEB ltlAY BE ANY ALPHAUERIC NAME OF UP TO
EIGHT CHARACTEFS. THE FCFMAI FCF THE CARO INP\,T CORRESPONOING
TO THE NINE SETS ARE NOX PRESENT€DO

B. NCDAL GECT/ETFY CCCRDTNAT€S AND ECUNOARY CONDITIONS

THE NOCAL GECII,ETFY AND BOUNDARY CCNDITION DATA ARE ENTERED AS
SHOTN ON FIGURE I. THE NODE NUMBER (I4 FORII4ATI IS ENTERED IN
CDLUMNS I-4 FCLLCUED 8Y THtrEE EI3 FIELDS FOR XI Y' AND Z GLOBAL
COORDINATES. THE BGUNDARY CONDITIONS ARE ENTERED IN COLUMNS 54
THRU 59 USING THE FCLLCTING CLUES.

(OF BLANKI . ZERO OTSPLACEYENT COilPONENT. THIS CLUE CAUSES
THE FOI AND CCLUI,IN FOR THE PARTICULAR OISPLACEI,IENT
COf{PONENT TC EE REYOVEO FFCM THE STRUCTUFAL HATRICES THAT
AR E CFI EATED .
A Ct\E IN ANY OF ALL SIX BOUNDAFY CONDITION COLUMNS
INDICATE A 'FREE' (NOT SPECIFIEO) DEGFEE OF FREEDOM.

THE RE}4AINING COLUMNS ON THE CAFD ARE NOT r/sED.

THE GECITETFY AI\D BCUNOARY CONCITION DATA SHOULD BE ENTEREO
IITH THE NODES IN ASCENDING NUITIEFI CAL ORDER. NODES UITH
COOROINATES OF ZEFO A^O BCUNDIFY CONDITIONS oF zEFlOr REFERREO To
AS SLACK NOOES, I'AY BE INTERSPER5ED IN THE DATA TITH THE PROGRAM

EFFECTIVELY IGNOFING THEM. SHOULD THE USER TtSH TO I.IODIFY THE
ORIGINAL IDEALIZATICT\ OF A LAFGE PRoBLEMT THESE ADOITIONAL
POSITIONS IN THE OATA gILL BE AVAILAELEO GEOMETRY AND BOUNDARY
CONDITTONS ARE ENTERED INTO THE SYSTEM IN ANY gNE OF FOUP xlAYS.

GEOMETRY COOFDINATES AND BOUNDAFY CONDITIONS

THE DATA tN "IHE FCFHAT INDICATED BY FIGURE I ARE PRECEDED BY A

FASTOP-SOP.ASAM
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LABEL(t)r NAl*Elr t\AUEB CARD, IHERE,

NAl,lEA = NlirE FOF THE GEOMETRY PSEUDO i{ATFIXe
NAMEB = NllrE FcR rHE BouNoARy coNcrrloN psEuoo i{ATRrx.

2I GEOTIETRY COOFOTNATES ONLY

THE OATA IN ThE FCF}4AT INDICATED BY FTGURE I ARE PRECEOED BY A
LABEL( 2I I NIiIEA CIRD, YHERE,

NAiIEA = NIT{E FCF THE GEOMETRY PSEUDO MATFIX.
ANY DATA TN THE BCUNDARY CONDITION FIELDS TILL BE IGNOREDo

3. BOUNDAFY CONOITICNS ONLY

THE DATA IN ]HE FORI,AT IT\DICATEO 8Y FTGURE I ARE PPECEDED BY A
LABEL(3le NAl.rEE CAFOr THERET

NAUEB = NAl.lE FOR THE BOUNDARY CONOITION PSEUDO T4ATRIX.
ANY DATA IN ?HE GEC]I'FTRY FIELDS TILL BE TGNOFED.

4. CONDET\SEO BcUf\DAFY CONDITIOIiS

THE DATA IN THE FORMAT INOICATED BY FIGUFE 2I ARE PRECEDED BY A
LABEL( 7I I NI}EB CIRDI TIHEFIET

NAIIEB = NAtvE FOR THE BOUNDIRY CONOIYIGN PSEUOO l,llTRIX.

THE BO'./NDAFY CONDITICNS AFE SPECIFIEO USING A SPECIAL CONDENSED
FORMAT IHEFE THE 'TYPICAL' NOOAL DEGFIEES OF FREEDGII ARE
TNDICATEO AND ALL EXCEPTIONS ARE SPECIFTEOT THE FORf{AT IS VERY
USEFUL THEFE THE EOUI\DARY CONDITIONS FORI,I A PATTEFN UHICH Is
VERY REPETITIVE. THE FIRsr cARo IN THE DATA INDICATES TtE
STANoARo DEGREES cF FREEDoI, (coLvIr{NS oNE THFoUGH SIXr coNTAIN
ZERO OR OhEr CORFESFCT\DING TO THE SIX DEGREES OF FREEOOM DELTAXT
DELTAYT OELTAZ, THETAXT THETAY, AND THETAZ). COLUITINS SEvEN
THRoUGH TEN cot\TAtrN THE TorAL NUT,IBER oF NoDEs lN THE srRUcTuRE.

THE REI'IAINING DATA CAROS INOICATE DEGREES OF FREEDOI' THAY ARE
EXCEPTIONS TC THE Sf INDARD. TTELVE FIELOS OF I5 FORflAT tjlAY BE
USED TO RECORD THTS TNFORMATION WHERE A iIINUS SIGN INDICATES
TI-IROUGHT FOR EXAPFLE, IN FIG9RE 2T A STRUCTt/FE CoNTAINS 3"4
NODES IHERE THE STANDARD DEGREES OF FREEDOI,I AT EACH NODE ARE IT
tI Ir Or Or Or THE EXCEPTIONS TC THIS rRE INDICATED IN THE
CARDS THAI FCLLOI. THUS NODES 51 8r 30-36' EO ETCr HAVE OEGREES
oF FREEDot't tr lr 0r 0r or o. NOTE THAT THESE N0DES Do NoT HAyE
To BE IN SEOUEITCE r HOUEVER r I €LANK uI THIN THE 12 t 5 DATA FIELDS
IS NoT PEFMITTEDo ALL cF THE FIFST N FIELDS oF A llAxli4uu oF
TTELVE il\,ST EE FTLLED IN. A BLANK TILL CAUSE THE REMAINING
FIELOS TC BE IGNOFEO.
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C. MATEFIAL PFOPERTIES UPDATE

THE DATA IN THE FCFUAT INDICAT€O BY FIGURE 5 AFE PRECEDED BY A

LABEL(OI CARD.

THE SYSTEU HAS A LI MITED NUIJIBER OF STANOAFD MATEFIALS THAT
ARE INCORPOFATED INTO THE PROGRAM vNDER SPECIFTC MATERIAL CODES
(FIGUFE 4t. IF THE USEF DOES NCT FIND APPFOPRIATE IIIATERIAL IN
THE TABLE OF STANCARDS' OF TF HE TISHES TO ENTEFI :.,TANDARD

MINIMUII AND MAXIHUM SIZEST HE MAY SET UP HIS OTN HAT€RIAL CODES
ANO ASSOCIATEO i,tATEFIAL TABLES. THTS IS DONE BY PFEPARING DATA
A5 SHOIN IN F TGI,RE 5. THEN TI-E MATEEI AL TAtsLES ARE INPUT HITH
THE ANALYSIST THEY MUST BE BEF6RE THE i{EMaER 0ATA (LABELT 5)I
NAMEAI O THE FOLLOTIT{G ITEI{S APPLY UHEN THE LABEL(4) DATA IS
SUBI.IITTED IITH THE AtTALYSIS'

(rl

t2t

(3)

TFE LABEL(4I DATA UPDATE THE MATERIAL PROPERTIES TABLE
IN THE i,tEUBIN SUBROUTINE. THIS IS THE SUBROUTINE fHICH
CFEITES TFE MEI,IBER PSEUDC MATRIX O

THE MATEFTAL TABLE TITHIN MEMBIN IS UPDATED FOP THIS JOB
ONLY.
A VALUE FOF EACH GF THE FHYSICAL PROPERTIES {ELASTIC
MODULUS' POISSONIS RATIOT DENSITYI AND ALLOTABI.E
STRESSESI T4LST BE PRESENT THEN ENTEFING A MATEFIAL
TABLET FAILURE TO INCLUDE ALL THE VALUES UILL RESULT IN
FA ILI,RE OF THE FIJN.
uAxI vUM AND UI NI It{UM SIZES AFE ENTERED EY INCFEII'IENTING
THE MATERIAL COOE BY IOO AND TNCLUDING ONE MATERIAL
CARD PER I,IATEFI AL AS SHOUN IN F IGURE 5.

TFE LABEL(6' CAFID trNCLUDES THE NAME OF TFE PSEUOO
HATRIX THICH IS FOLLOTED BY THE NUMBER OF CONDTTIONS
(COLUHNSI ENCLOSED IN PAFENTHESES. USING THIS TYPE OF
DATA INPUT (FSEUOO MATRIX) THE PROGRAM GENERATES THE
ACTtTAL LCAO ITATRIX.
ONEr TIOr OF THFEE FIELOS MAY BE USEDr STARTIN6 AT THE
LEFT SIOE OF THE FORM AND JOFKING TOTARD THE RIGHT SIDE.
THE ENTTRE ALCCX CF OATA MUST BE FILLED OUT IN ASCENDING
CRDER OF THE NODE NUMEERS.

FASTtrP.SOP-ASAM

(4)

D. LOAO CCNO IT TONS

FOR PUFPOSES CF EI\TERING APPLIEO EXTERNAL LOAOST lT IS tIOST
OESTRABLE TO TOFIK TITH PHYSICAL OESIGNATIONS SUCH AS NODE NUTIBER
ANO COf{PCNENT RAT}iER THAN THE RCI NUIIIBEP OF A }ilATFlIX. THIS IS
ESPECIALLY TFIUE THERE THE STRT/CTURE HAS MIXED NODAL DEGREES OF
FREEDCM AND IT BECOMES CUMBEFSOT{E TO KEEP A COUNT CN THE LINE-UP
OF THE DEGREES OF FREEDCT{O THE LABEL(6) CARD PROYIDES FOR
ENTERING THE LOAD ftIATRTX WHERE THE PHYSICAL DESIGNATIONS ARE

USED RATIIER THAN THE ROrJ t\UttBER. THE ACTUAL DATA ARE ENTERED As
SHOTN IN FIGURE 6. THE FALLOTING RULES APPLY IN FILLING OUT
THIS DATA FOFi'T

(rl

l2l

(3t
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(4'

(st

(61

AS INDICAfED IN FIG{,tRE 3. OATA
A SPECIFIC DATA CLASS BY PUNCHIT.iG
FIFTEENO THE FAFTICULAF SUBCLASS
P\,NCHING THE APPRCPRTATE OIGIT IN

HITHIN A GIVEN NODET THE COMPONENTS MUST BE IN ASCENDING
CRDEF (FX, FYr FZt MXr MYr OF MZ).
TITHIN A GMN NODE At\D COMPCNENT' THE CONOITION NUMBER
I COL rrtN NtrtlBER I uvST AE IN ASCENDI NG ORDER .
OiLY NON-ZERO VALUES ARE ENTEREDT ALTHOT,,GH A ZERO VALUE
IS A LEGITIHATE NUHEER.

FIGURE 6 ILLUSTRATES HCT THE DATA SHOULD BE PREPARED FOR THE
LOAD HAf FIX SFCIN IN FIGT.TRE 7 t NOTE THE e tI THIN THE
PARENTHESES THAT II{i!EDIATELY FOLLOTS THE MATRIX NAHE ON THE
LABEL(6) CARD. THIS TNDTCATES THAT THE MATFIX CONTATNS 8
CONDITIONS (COLUI'NSI. NOTE ALSC THAT ONE. TIOI OF THREE
ELEMENTS TAY EE PLACEO CN A SINGLE CARD AND THAT THE CAFDS APE
IN ASCENOING SEO!ENCE OF NODE NIJYBEFT COITPONENTT AND CONOTTION
NUMBERT THE EXATFLE ILLUSTRATES TFE DIFFERENT TYPES OF SYI{BOLS
THAT I{AY BE USEO TO OESIGNATE THE COMPONENT TYPE.

E. IIEHBEF PFOPERTIES

THE DATA IN TI]E FOFiJIAT I NDI CATEO BY FIGURE 3 ARE PRECEDED BY A
LABEL( 5) , NAUEC CARO T IHERE T

NAMEC = ANY EIGHT CHARACTER ILPHAMERIC NAME THAT THE USER
ASSIGNS TO THE DATA.

THE I{EM6EF OATA' ThICH SHOULD APPEAR AS THE LAST DATA BLOCK,
HAS BEEN DESIGNEO SO THAT IT MAY EASTLY BE EXPANDEO TO HANDLE A
TTOE YAR IETY CF IOEAL IZAT', ONS ANO TYPES OF PROBLEIIIST FOR
EXAiIPLET 

'HE 
TYPES OF STFUCTURE CAN VAFIY FROM TRUSSES THICH

CONTAIN BAR ELEI'ENTS THAT CONNECT TWO NODES AND HAVE ONE ELASTIC
CONSTANT TO ANISOTROPIC SOLTOS THAT HAVE MEMBERS IHICH CONNEC?
EIGHT NODES AiO CCt\TAIN TTENTY-CrlE ELASTIC CONSTANTSo GEOMETRIC
PROPERTIES CAN VAFY FFCM CNE FOF A 8AR TO FIVE FOR A BEAM. TITH
ALL OF THESE VARICUS COI'BINATIONST IT TAS NECESSARY TO OEYELOP A
RATHER GENERAL TYPE EF INPUT FORMAT FOR THE MET{BER DATA. IITH
rHTS GENERAL FORNAT THE PROGRAI{ UILL BE ABLE TO ACCOT{MODATE
NEI'ER AND MCFE FEFINEO ELEHENTS. THE DATA FORMAT IS SHOT'N IN
FTGURE 3O

THE MEMBER OATA HAVE BEEN SUBDIVIDED INTO THREE BASIC
CATEGOFIES (DATA CLASS)T IHICH IN TUFN ARE FURTHER SUBDIVIDEO
INTO SUBCITEGCRIES ( SUB CLASS) o THE I4AJOR CATEGOFIES ARE

( T ) TOPOLOGY ANC GECPETF IC PFOPERTI EST
I2I ELASTIC PROPERTIES.
(3) DATA FOR FUTLRE USEr
(4) DATA FCR FUTLFE USE.
(5) ALLOTABLE SIFESSES AND PRESCRIBED SIZES.

AFE INDICATED AS BELONGING TO
A DIGIT FFOH I TO 5 IN COLUMN
OF THE DATA IS INDICATED BY
COLUMN StXTEEN. THE

FASTOP-SOP-ASAtl
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APPROPRIATE DTGIT IN A SIIBCLASS IS a SEOI/ENTIAL NI/HERICAL
NUMBERT BEGINNING IITH THE VALUE CNET WHICH ASSOCIATES THE OROER
OF THE DATA CAROS IHICH BELONG TC A PARTICULAR DATA CLASS GROUPT
THE OATA liA\rE BEEI\ AFRANGEO SUCH THAT ?HE AIIOUNT OF INPUT
INCREASES IITH PROBLE]' CCPPLEXITY. FOR STANDARO ELASTIC
ANALYSES THERE THE II'EI'BERS AFE ISOTROPICI THE INPI'T DATA ARE
UTNIilAL. IN THIS CISE ALL OF THE ELASTIC CONSTANTS ARE COMPUTED
BY THE PRCGRAIIT THE ONLY INP.,rT EEING THE MATEFIAL CODE. tF A

PARTICULAR HEHAEF IS ANISOTROPICT THEN THE ELASTIC CONSTANTS
IIIUST BE SPECIFIED.

THE THREE EXISTING CATEGORIES GF DATA ARE SUBDIVIDED
ACCOROING TO THE FOLLCIING LISTO THE ITET NUT{BEFS AND THEIR
LOCATION CN THE INPUT FORM ARE SHOTN IN FIGURE 3' THE USER IS
REFERREO TO THE FINITE ELEMENT CATALOGUE FOR DETAILED
INSTRT/CTIONS CONCERNIiG THE TNPUT FOR YHE VARIOUS FINITE
ELEMENTST IT SHOLLD BE NOTED THAT THE MEI{BEF NUIIIBER I4UST BE
P\,NCHEO ON EUERY INPI/T CARO (ITEM I IN THE FOLLOTING LISTI.

I. TOPOLOGY ANO GEC}ETFIC PFOPEFTTES

A DATA CLASS VALUE CF ONE IS ASSIGNEO TO THE TOPOLOGY AND
GEOilETRIC PROPERTIES AS INDICATEO IN FTGUFE 3T AND 'FINTTE
ELEMENI CATILOGUE' SECTI CIT. I TEI'I NUI'IBERS IN THE FIGURE ARE
DEF INED EELOT.

ITEM lr
IIEMBER NtJirBER.

ITEM 2o
iTtEMBEF TYFE o

ITEt{ 3o
MATERIAL CODEO A CODE UHICH INDICATES THE TYPE OF I'iATERIAL ANO
ITS PPOPERTIES. THE PROGRAM HAS BVILT-IN STANDAROSO HOTIEVERT
THE USER MAY SPECIFY HIS Oh'N MATERIAL PROPERTIES BY ENTERING A
MATER IAL TABLE.

I TEU 5.
CONSTRUCTION CODE' THIS FACTCR tS USEO TO SELECT STABILITY
TABLES FOR THE iiEYBEF. ( SEE SECT ION ON LABEL ( 9I OATA SET I O

TTEMS 6 TC 25t
A MAXIMJM CF TTENTY NOOES PEF ELEMENT. THTS IS THE TOPOLOGICAL
OATA IHICH INDICATES THE NODES THAT A PARTICULAR ME]IIBER
CONNECTS.

ITEMS 26 TO 35.
GEOMETRIC PFOPERTIES OF THE MEMBER (THICKNESS, AREAT XOI'ENTS OF
INERTIA, ETC.I.

2. ELASTIC PROPERTIES

FASTOP-SOP-ASAM
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A DATA CLASS VALUE OF TUO TS ASSIGNED TO THE ELASTIC PROPERTIES
AS INDICATED IN FIGURE 3' ANO IFINITE ELEMENT CATALOGUE'
SECTION. ITEI{ NUMBEFS I N THE FIGURE ARE OEFINED BELOIIO

ITEHS 36 TO €0.
rHESE FACTOFS ARE USED TO INDICATE THE ELASTIC CONSTANTS. FOR
STANDARD ISOTFOPIC ELASTIC ANALYSES' THESE FACTORS NEEO NOT BE
SPECIFIEO AS THE PROGRAT rlLL CCUPvTE THEM BASEO ON THE MATERIAL
CODEO FOR ANISOTROPIC MEI.IBERST THESE FACTORS }{UST CGNTAIN THE
SPECTFIC YALUES AS lt\DICATED IN THE iTEMBEP 'FINITE ELETIiENT
CATALOGUE ' SECTI Ot\.

3r AND 4. DAf A FCR FUTIIRE USE

THE DATA CLASS VALUES OF THREE AND FOUR ARE ASSIGNED TO THE DATA
FoF FUTUFE USE AS INDICATED IN FIGURE 3' ITEttl NUiIBERS lN THE
FIGURE ARE OEFINEO BELOT.

lrEus 6t To €0.
IHESE ITEMS ARE RESEFVED FOF POSSIBLE EXPANSION GF THE PROGRAM'5
CAPAB TL T T IES .

FOR A PARfICULAR STReCTuRE CCNTAINING N MEMBERST THE fIIEMBER
DATA ARE STORED AS A PSEUDO I'ATRIX OF N ROYS BY IOO COLUf,{NST

THE FIRSf NINETY COLITUNS ARE THE SAtrE OUANTITIES lS ILLI',,STRATED
IN FIGLRE 3. THE LAST TEN AFE USED FOR INTERNAL CLUE DATAO

5o ALLOTABLE STRESSES AND PRESCFIBED STZES.

A OATA CLASS uALr,E OF FIYE lS ASSIGNED fO THE ALLOTAELE STRESS
AND PFESCFIBED SIZES AS INDICATEO IN FIGURE 3. ITEttI NUMBERS IN
THE FIGUFE ARE DEFINED BELOT.

ITEMS 8I TO 85.
fHE FIRST fHREE IfEHS CONTAIN THE TENSIONT COMPRESSION! AND
SHEAR ALLCIABLE STFESSES FOR THE I4EMBEF. AS CAN BE SEE.N FEOfII
FIGURE 3, THEY ARE ENTEFED ON THE CARD TTTH THE DATA CLASS 5IO

IF A 5I CARO IS NOT INPUTT THE FROGFAITI TILL USE A SET OF
BUILT-IN ALLOIABLES FOR ALUI'IhUIi, TTTANIUM, AND STEELI THESE
CAN BE FCTJNO IN FIGUFE 4 IN CCNJUNCTION TITH THE OISCUSSION ON
THE I4ATEFIALS fAELE. THE LAST TUO ITEMS ON THE 5l CARD AFE
RESERVEO FOR T,INII,',/U (ITEM 84) ANO MAXTMUM ( ITEI, 85) SIZES. IF
THE USER OOES NOf PFESCFIBE SIZE LIMITATIONST THE PROGRAT{ IILL
SET A itllNIi,lUt SIZE OF O.00Ol IN CRDEF TO PREVENT A ilElrBER FFOttl
BECOI'TNG SO SMTLL THAT ThE STFUCTURETS STIFFNESS i,IATRIX BECOiIES
SINGULAFT IF VALUES ARE GIVEN HERET THEY IILL OVEFIOE THOSE
rHAT IIAY BE SSPPLIED IITH THE MATERI AL |'PDATE TABLE.
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FC OEFLECTICN CCiSTFTINT CONDITIONS

OEFLECTICN CONSTFIINT DATA DO NOT APPLY.

G. STABILIIY CONDIIICNS

FOR SOI'E STRUCTUFAL PROBLEiIST DESIGN ALLOHABLE STRESSES idAY

HAVE TO EE ALTEREO TG PFEVENT LCCAL INSTABILITY OF VARIOUS
MEMBERSO THE VARIATIONS IN THESE ALLOilABLES ARE USUALLY
FUNCTIONS OF THE LOAD LEVELS TO THICH THE MEMBER HAS BEEN

SUBJECTEDT FOR EXATFLE IN THE DESIGN OF THE TING'S COYERT TTIE

COI{PRESSIVE STFESS ALLOWABLE UAY BE A FUNCTION OF TI'C VARIABLEST
THE COMPFESSIVE AND SHEAR STRESS FESULTANTS. IN PRACTICE TFE
COMPRESSI VE STRESS RES|JLTANT IS NORft'ALLY DIVIDED EY THE

UNSUPPoRTED LENGtrH oR RIB SPACING. STNCE THE PROGFAIII ilORKS TITH
THE COI.IPFESSIVE SfRESS RESULTANT ALCNE ON THE AASCTSSAT A

DIFFERENT TAELE FCR EACH RIB SPACING TOULD BE REOUIRED. IN THE

CASE OF A AAF T THE ALLOTAALE STFESS ItiUST BE ENTERED AS A

FUNCTION CF ONE VARIABLEO THE LENGTH OF THE BAR DIVIOED BY THE

SOUARE RCCT OF THE CFCSS.SECTIONAL AREA.

FOR SFEAR PANELS THE ALLOTABLE SHEAR STRESS 1S ALSO ENTERED

AS AN INSTABILITY TABLE .ITH ONE VAFIABLET HERE THE VAPIABLE IS
THE THICKNESS OF THE SHEAR PANEL. INSTABILITY TABLES MAY BE

SUPPLIEO FOF THE SIZING OF ELEiTENT TYPES l1 51 51 AND I OltY.
AN EXATPLE HITH TTG INDEPENOENT VARAEILES IILL NOT EE PFESENTEOO

Bt,T IT SFOULD BE KEPT IN MIND THIT A TABLE CONTAINING ONE CURVE
rILL REPFESENT THE ONE-YARIABLE FROBLEMO

THE STAAILIfY IABLE OATA SEf BEGINS rITH THE LABEL(9)r NAMEA

CARO. TTTE STABILITY TAALES (UAXII'IUM OF ?EN, FOLLOT THIS CARD

AND THE OATA SEY tS TERMINATED 8Y A ELANX CARO. AN EXAI'IPLE OF A

STAAILITY TABLE I S S}TCTN IN FIGUFE 8. EACH STABILITY TAU-E
CONTAINS A HEADER CARD SPECIFYING THE TABLE NUMBERT THE NUMBER

oF ABSCISSAS (FIFST INOEPENDENT vARIABLE, AND THE NUXBER OF

CURvES I N THE TABLE (SECOND I NDEFENDENT VAR I ABLEI o Tl-E PROGF'AI|

IS LTI{ITED TO HANDLIT\G NINE ABSCTSSAS AND NINE CURVES PEP TABLEE
FOLLOIING THE HE'DEF CARD IS A CARD SPECIFYING THE VALUE OF THE

AESCISSAS FOR HHtcH ALLOIABLE STFESSES ARE GIVENT NEXTr THE
vAL./E OI|= THE SECCttO INOEPENDENT YARIIELE ANO CORRESPONDING
ALLOXABLE STFESSES FCR THAT VARIABLE ARE ENTEREDT ONE PER CARD
(FIGURE 91. EACH SUCCEEDING CAFD ICUnVE) ts READ TTNTIL THE

TABLE IS COI'FLETE AS DEFINEO BY ITS HEADER CARDT THE PROGRAM

THEN READS THE NEXT TABLEIS HEADER CARDI AND THE PFOCESS

CONT INIJES UN I TL A BL At\K CARD I S ENCOUNTEREDT

TO AYOTD TRgNNING OFF THE TABLET ANO THE NECESSIfY FOR

EXTRAPOLATTONT IT IS SUGGESTEO THAT THE fIRST ABSCISSA BE ZERO

AND THE LAST BE YEFY LARGE (SAY IOOOOO0I. THE SAI,IE SHOULD BE

TRUE FOR THE SECCND TNDEPENDENT VARIABLE. TT SHOULD ALSO BE

NOTEO THAT EACH CARO FOR A STABILITY TABLE HAS A SEOUENCE NUI{BER

ETITEFEO IN 12 FORIAT IN COLUITNS 7l ANO 72o THE SEOUENCE
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NUMBERING EEGINS AT ZERO FOR THE HETDER CARD ANO CON?INUES UNTIL
THE TAfl.E IS COHPLETE.

HT FINITE ELEI{E}iT CATALOGUE

FIGI'RES TO TO I8 ILLUSTRATE ANO OESCRIBE THE INPUT MEilAER
OATA FOR THE FINITE ELE}IENTs THAT ARE CURFENTLY CONTAINED IN THE
PROGRAIIO THE TNPUT OATA ARE STOFED CN FIELDS IN ACCORDANCE IITH
FIGURE 3. II SHOULO EE NOTEO THAT IT IS NECESSARY TO PROVIDE
CAEDS FOR THE ELASTTC PFOPERTIES OF EACH INDTVIDUAL HEIIBEF (DATA

CLASS 2l IF THE |{ATEFIiL IS ISOTFOPIC. IN ANY CASEr A MATERIAL
CODE IiiUST BE PROVIDEOT THE I.IATERIAL CODE I'AY 8E EITHER A

STANDARO CODE OR AT{Y SUITABLE CCDE Ff,OTI I TO 20 PROVIDING A

I{ATER I AL TABLE I S INCLVDEO. SI NCE THE 51 DATA CLASS CARDT

CONTAINING TEItSIONr COMPRESSIONT AND SHEAR ALLOUABLE STRESSES
AND r.4INIliUM AND IAXIlrvM SIZEST HAS rHE SAl.lE FORHAT FOR ALL THE
ELEMENTS IT IS OI.IITTED FROM FIGUFES l0 TO 18.
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Mat rl

Code Material
Density

lb/ in. 3

Elastic
Modulus

Poisson I s

Ratio

AIIowabIe Stresses

Tens ion Comp. Shear

I

a

3

l+

20

Aluminum

SteeI

Titanium

o.l-oo

0.28,

0. r-60

I.O5 x 107

2,95 x \oT

l-. 60 x 1.07

0.3

0.3

0.3

6Tooo

220000

130000

,7000

213000

127000

39000

129OOO

76ooo

F:x-l-r:-l

Figure )+ Stand.ard. Materials

6nB. o

MatrI
Code

A-l-lowable Stresses Elastlc
Modulus

Poisson I s

Ratio Dens ity
MatrI

IdentityTension Comp. Shear

MatrI
Code +

100

Minimum
Size

Maximum
Si-ze

t JX+ + lJ+ r2EB. o

Figure ) Format for Entering Materials Table
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Load-, lb or lb-in.
Load. Cond.ition No.

F-xz

ry2
MzL

I{x6

rY7

Fx9

I)9
FIr9

Fz9

FxI5

Fzl5

Mx2O

IUy2O

Mz2O

Fx21

Fy21

Fz2l

l-32.53

18. 
'o)

+1. O

+1. O

B.tl
\.zo

2l-.72

-14.5'

-r4. or-

9.62

9. Bl+

-8.53

7.93
2t.B

Load Components are
Ascending Sequence

Figure f Example Load. fnput
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Q=O lb/in.

'rta
P{

a
a
q)
F{
{Pa
o
'rlo
v,
o
hg
oO
o)
.-l
_o'd
ts
orl
-{

e=r,OOO Ib/in.

Compressive Stress Resultant, 1t/in.

Construetion Cod.e = 1r No. N's = l, No. Q's

N values O, 5, tO, L5, 1OO K/in

Q values, Klin. Stress Altovabtes, ksi

_D

0

5

B, 24, 32, 36, 4'
5, rB, 25t 28, l+O

Repeated. for eaeh tabl-e

the Relationships Implied.
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P=/\

INPUT

*This card needed only when overrlding program-stored properties'

OUTPUT

P (Axial Load)

Figure I0 Bar El-ement

FASTOP-SOP_ASAM
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IELEMENT $l

E = Modulue of Elaaticity
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!
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i
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Factor
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4

Factor
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Reference pfane (R)

ELEMENT No. 2

k determine reference plane
determines orientation of
uith respect to reference

I

I

I+'
Nodes i, i ,
R. Angle I
Y L, zL axes

pLane R.

INPUT

A
0)
!c

Ee

lr
0,
-oro
s5

o6
oo

(!
E

o
o
t
o.
d
fr

q)
1'
o
O

o
tr

o

an
q

O
d
d
a

oo
d
o
ea

Q'

oz

6l
q.)

15
oz

ca
0)

oz
o
!
oz

Pactor
1

Factor
,

Factor
3

Factor
4

Factor
5

No. 2 I 1 I t k Area 0 I I
zz J

No. 2 I E

*This card needed only when overriding program-stored properties.

OUTPUT

lmtr'

p is in degrees
J = Effective polar moment of inertia
E = Modulus of Elasticity

-r, 
I

Sign convention for monents depend.s on r.rhether.
right or left hand coordinate system is used..
For right hand system ri.ght hand. rule hold.s, for
left hand system left hand rule holds.

t.
xl
f.yr
f.zl
m

XI
myl
m

zt
f.
xJ

f.
YJ
f.
z)

m
xJ

m
YJ

m
z)

f.zl

in local system

/",
m

,/
m

zJ

Figure 11 Beam Element
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ELEMENT No.

xtY,, - Local Axes

*p Xp - Local ProPertY Axes

Nodes are numbercd in
counterclocku,ise fashion .

INPUT

Isotropic and Orthotropic

Anisotropic

*This card needed only when overriding program-stored properties.

OUTPUT Note:

t = thickness of el-ement
S given in degrees
B positive when x, axis rotated

away from the element
Elastic factors (Ara etc.) are

elements of stress-strain l-aw:

L'*J Lo,, A
\

Triangular Membrane El_ement

FASTOP_SOP_ASAM
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Figure 12
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lELElrEn"r N- A

Element No. 5 is composed of
four triangu.lar elements.

xtyl - Loca-l axes

*p yp - Local property axes

INPUT

Isotropic arrd Orthotropic

't

,}

*This card needed only when overriding program-stored properties.

OUTPUT

f,
f,
fB

fn

f_
b

fo

f
7

f
6

q1

q,2

Qg

q4

f- Qz

b 

-t---

Note:

t = thickness of element
B given in d.egrees
B positive when x axis rotated-p

avay from the el-ement
El-astic factors (A-- etc,) are'11
el-ements of stress-strain l-aw:

f i) Lt :',',:::] {" }

Quadrilateral Membrane Element
FASTOP_SOP_ASAM
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Anisotropic

No. 5 I I I J k , t 0

No. I 1 Atr Azz Aeg Atz Ar"

No 2 2 Arg

Figure 13
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ELEMENT No.

Pane] can be
uarped. or planar

INPUT

OUTPUT

k1

kz

k_
)

k,
4

ft
f,
fg

f+

f_
5

fu

f,
f8

q1

q,2

q3

q,4

t = thickness of psnel-
E = rnodulus of efasticj-ty
G = shecr modufus

Note:

Nodes m, n, o, and p are opt-ionat (d.ata eard. 12 ).
They are used to specify the directions of the "kick"forces.
Uhen nod.es m, n, o, and. p are speci.fieC the d.irection of
the "kick" forces is from i to m, from j to n, from r to o,
and. from ,0 to p. When these nod.es are not specified (carcl 12
is l-eft out), the d.irection of the "kick" forces is perpen-
d.icular to the tuo ad.jacent sides at a nod.e and its sense
is as shoun above.

Quad.rilateral- Shear Pahel- (Carvey)

FASTOP-SOP_ASAM
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Figure 14
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ELEMEIS No. E

rNodes m,n,o,p are optional (data card 12). They are
used to specify the directions of the "Klck" forcea.
If data card 12 is Ieft out, direction of'rKick" forcea is
perpendicular to adjacent sides at node and in the
directlons shown in the figure.

t = Thickness of element
6t = Angle between property axes and side i-i; glven in degtees.
Elastic factors (All etc. ) are elements of stress strain law

r *This card needed only when overrlding program-stored properties.

Figure I! Warped. Quadrilateral-
FASTOP_SOP_ASAM
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ELEMENT No.ll

Hj.nge exists at node j
on Z, axLs

No@s i, j, k determine reference plane
R. Ingle B determines orientation of
VL, "Laxes vith respect to reference
plane R.

INPUT

tr
0)
!

O^>z

t{
q)
-o

EH
>E

oE
oo

d

to
o

o.d
tr

ot
o
C)

o
aoo

o
ul
.6

o
q,

ql
a
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o
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!a
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N
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Factor
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2
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Factor
5

No. 11 I 1 I J k Area 0 Iw I
zz J

No. 2 1 E

*This card needed only when overriding program-stored properties.

OUTPUT

f.
xr
f.yr
f.zl
mxi
myr
mzl
f.
xJ

f.
YJ
t.

zJ

m
xJ

m
YJ

m
zJ

l-
iv,

! is in degrees
J = Effective polar moment of inertia
E = Modulus of Elasticity

trrl

m
z)

Sign convention for monents clepends on whether
right or left hand coordinate system is usecl
For right hand. system right hand rule holds, for
left hand system left hand rule holals.

in local system

nu. should be zero
J

Figure 15

mzl

Beam El-ement with Hinged, End.
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ELEMENT No.IS

x, Y., - Local Axes

*O YO - Local Property Axes

INPUT

lsotropic and Orthotropic

Anisotropic

*This card needed only when overriding program-stored properties.

Nodes are numbered in
countercloc kwise fashion

Note:

t = thickness of efement
g given in degrees
B positive when x axis rotated-p

away from the el-ement
Elastic factors (A-- euc.) are

1_L

el-ements of stress-strain law:

*

{,} Li :','"::i] {', }
Figure 1J Triangular Bending Element
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/

x-/ --

ELEMENT No.16

El-ement No. f6 is comPosed
four triangul-ar el-ements.

xty! - Local axes

*p Yp - Local property axes

of

INPUT

Isotropic and OrthotroPic

H
c)
!
O^zz

L
c)

c0)ho.gi

c)

o
C)

d
z

o€
o
O

o
oo

oo
c(

()
cg

d
a

a
a
d
()
e
a z

N
C)

oz

ce

oz
o
oz

Factor
I

Factor
2

Factor
3

Factor
4

Factor
5

No 1t) I I J k ,l t p

No. 2 I Att Azz Ase Atz

AnisotroPic

No. t6 1 1 I J k , t B

No 2 1 Atr. Lzz Asg Atz Azs

No. , 2 Arg

*This card needed only when overriding program-stored properties.

Note:

t = thickness of element
g given J-n d.egrees
B positive when xp axis rotated

away frorn the element
Efastic factors (Ara etc.) are

elements of stress-straln Iav:

{,} [i :','.^"] {;;}
Figure tB Quadrilateral Bending Element
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AfAil - AUfCI'IATEO TRANSFCRflAf ION ANALYSTS ttODULE

l. PFOGFAITI APPLICAf tON

A. TNTRODUCT ION

THE PUFPCSE OF THIS PROGRAI{ IS TO CREATE TRANSFORUATION
TIATRICES THAT AFIE USEO TO RELATE LOADS AND DISPLACEilENTS IN A
GIYEN MATHEHITICAL UODEL TO EOUIVALENT LOADS AND OISPLACEMENTS
lN AN0THEF LODELr THESE ilATRIcEs THUS PR0VIDE A IIEANS FoP
TRANSFERRING OATA GE}TERATED BY ONE TECHNTCAL OISCTPLINET IN ITS
cooRDINATE sYsYExr TG A sEcoND TECHNIcAL DISCIPLINET IN ITs
PARTICI'-AR COORDINATE SYSTEM. THE TRANSFORI.ATIONS ARE
ACCOHPLISHEO EY CREATING A SYSTEiI OF BEAHS IHICTI STATICALLY
BRIDGE LOADS IN ONE SYSTEM TO EOUIVALENT LOAOS AT OIFFERENT
LOCATIONS IN THE SECONO SYS'EIiO THREE HAJOR BLOCKS OF
INFORT4ATICN AFE FEOUIFEDT NAIqELYT THE NOOAL GEOHETRIES OF TltE
TlrO SYSTEHST AND A COFRESPONDENCE TABLE IHtCt{ INDICATES HOI THE
INDIYIOT/AL LOIDS SHOULD BE BEAMED.

Br TECHNICAL OTSCUSSION

THE TRANSFCR| AtICt\ MATFIX 6ENERATOR CREATES TRANSFORI{ATION
HATRICES THICH EXPRESS THE LOADS ON ONE I4ODEL (O\,,TPT/T COORDINATE
SYSTET - IiOOEL B' IN TERUS OF APPLIED UNIT LOADS ON ANOTHER
I{ODEL (INPUT COOROINATE SYSTET' . ttODEL AIT THESE
TRANSFOFHATIONS AFE CREATED BY ESTABLISHING A BEAIIING SYSTEIT
IHICH BFIDGES THE APPLIED LOAO EETTEEN MODELS. FOF EVERY NODE
IN IIOOEL AI A AEAilTNG SYSTEi' IS CREATED UHICH CAN BRIOGE ANY OR
ALL SIX CCMPCNENTS CF LOAD AT A PARTICULAR NODE TO SPECIFIED
N0OES IN i{ODEL Bo ThE PROGRAII REOUIRES THE NODAL GEOI{ETRIES OF
iIODELS A 

'ND 
ET IND A CORRESPONDENCE TAELE THAT INDICATES THE

IIIANNER OF BEA},ING ANO THE NOOES TO IHICH THE A LOADS ARE To EE
TRANSFERRED ON THE B I'ODEL. THREE TYPES OF BEAI'ING I'ECHANISMS
EXfSTT NAitELY r

I O SI TPLE EETil ING
2. CANTILEVER EEAT'ING
3. UNIT 6EAl, Ilic

THE FIRST TIO BASIC BEA'IING HECHANISHS AFE SHOTN IN FIGIJRES I
ANO 2. THE SIfTIPLE EEAHING |TECHANISM I5 USEO |HERE THE NOOE M

LIES IITHIN THE ITIAIN STRt/CTIJRAL SYSTEM THILE THE CANTILEYER
EEAIIING IS USEO IHEFE THE LAADS ARE OUTSIDE THE STRUCTURAL EOXT
IN EITHER CASE IT IS NOT NECESSAFY FOR THE NODE M TO LIE
GEOI'ETRICALLY BETIEEN THE STRUCTUFAL NOOEST THAT TST IN THE
SIII{PLE BEAilING CASE } CAN LIE OU'SIDE OF THE SHAOED FEGION AND
IN THE CANTILEVER GASE PCINT G NEED NOT BE IITHIN THE SHAOED

FASTOP-SOP-ATAiI



REGION. IN BUILDING THE TRANSFOFMATION ]IIATRICES CERTAIN
ASSUI,IPTtrONS HAVE BEEN HAOE IN OROER TO I{AKE THE SYSTE}I
STATICALLY OETEFTiINA?E. THESE ASSUMPTIONS ARE.

I. S! iIPLE BEAI'I NG

lo THE NOOES lrlAY HAVE A GEI\EFAL OFIENTATTON IN SplCE.

2T THE LIT\E E.F IS PERPENDICULAR TO THE LINE A.B IHILE G-H
I5 FARALLEL TO A-BT

3E THE POINT T' FORT'S THE ORIGIN OF A LOCAL X-Y.Z ORTHOGONAL
LEFT HAt\O CCOFDINATE SYSTEII.

4r LocAL LoAoS Plr PYr Pz AND MY ARE SIiTPLE BEAilEo ALONG THE
LINE E-F TO PCINTS E ANO F AND THEN SIHPLE BEAHED TO
POINTS IT ET C AND O' FRC}' THESE POINTS THE LOAOS ARE
AGArN srxPLE eEtHEo ro rHE srRUcruRAL NooEs lr Jr Kr Lr Nr
Or Pr AtyO O.

5. LOCAL LOADS IlX AND I'IZ FOLLGT A SII,IILTF PATH EXCEPT THAT
THEY ARE BEAIIED ALONG G.H AND THEN TO IT BT C AND D BY
USING A-C ANO B-D AS SIIIPLE BEitltS.

6. ILL APPLIED LOAD rrcliENTs AFE INTTIALLY TRANSF0RilED To
COUPLES AS THE FIFST STEP IN BEAIIING.

7t ONLY FEFCE CGI,IFCNENTS ARE PLACEO ON THE STRUCTURAL NODES.
THE APPLIED TCI(ENTS ARE TFANSFORXED INTO A STATICALLY
EOUIVIL€NT FOFCE SYSTEHO

8r LOADS PAFALLEL TO A BEAI{ING ELEI4ENT ARE PROPORTIONED TO
fHE END POIt\TS tN ICCOROANCE rITH GEOMEYRIC DISTANCES
(HALF FACTORS ARE NOT USEDI.

9r rHE BEAITTNG PLANE A-B-C-D rs PARALLEL To THE x-Y PLANE oF
THE STFU€TUFES TODEL,

lo. ALL APPLIED LoAos AT PCINT ll' As sHorN IN FIGUPE lo ARE
EXPFESSED IN TEF},IS OF UNIT VALUES OF LOADS ANO I{OHENTS
THAT AFE IN THE SAHE COORDINATE SYSTEH AS THE GEOI,IETRY oF
POIT{T TO

2. CANTILEYER BEAMTNG

l. AssuilPTroNs I r ? AND I or usED IN sIttPLE BEAI|INGr ALso
APPLY ,O CANTILEVER BEAHf trGo

2C POINTS IT JT X ANO L NEED NOT LIE IN A PLANE.

3' THE REFERENCE PLANE IS PARALLEL TO THE VECTORS I-L AND K.J

FASTOP.SOP-ATAM
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AND CONTAINS THE POINTS E AND F IHICH ARE MIDUAY BETTEEN
I AND K ANO J lI\D L RESPECTIVELYT THE LINE G-l{ IS
PERPENOICULTR TO THE LINE E-F' POINTS Ar Br C AND D ARE
PROJECTIONS OF POINTS IO JT K At{) L ON THE REFERENCE
PLA NE.

POINT i{ IS CAPAtsLE OF RESISTTNG 6 COI,IPONENTS OF LOAD IHICH
ARE TRINSFORIIEO TO POINT G IN A CANTILEYER FASHION. MEMEER

E-F ACTS LIKE A BEAM THAT !S CAPABLE OF PESISTING BENDINGT
AXIAL LCAO AND TORSION' THE TORSIONAL FESISTANCE AT E ANO
F LYING IN THE PLANES I-K-FC AND J-L-D-tsr THE LOAOS AT
POTNT E AND F AFE THEN TFANSMITTED TO THE STRUCTUFAL NODES
BY ASSUI4ING THAT HEII4BEFS I-K AND J-L AFE PIN SUPPORTEO AT
THE EhO ANO ARE LOADEO AT E AND F BY THFEE FORCES AND A

CONCENf FAT€O iIOMENT.

5. POINT G NEED NOT BE BETIEEN E ANO F. UHEN IT LIES OUTSIOE
THESE POINTST THE TORSIONAL LCAD IS RESISTED AY THE
NEAREST FAIF OF STRUCTURAL NODEST

3O UNIT EEAIiING

uNlT BEAMING IS rrSEO IHEN A DYNAailIC AND STRvCTURAL NODE ARE
COINCIDENT ANO THEN THE REOUIRED DYNAi{IC NODE DEGEEES OF FREEDOI{
ARE THE SAME AS TI.IE DEGREES OF FEEEDOM OF THE STPUC?URAL NODET
UNIT BEAi{ING THEREFOFE ALLOIS THE USEF TO DIFECTLY SPECIFY UNI'
TBEAMEDt LOADS Af SIFUCTURES t{ODEL NGDE POINfS.

THE ACTUAL USE OF THESE BEAIIING I,tECHANISI'lS IS BEST ILLUSTRATED
BY CONSIDERING A SilALL EXAMPLE AS SHCTN IN FIGURE 3O THE AERO
NODE POINTS AEE NUi'BEFED FROM T TO 8I AND LIE ON THE AERO

REFERENCE FLAI\E, THE SfFvCTUFE CONTAINS 4a NOOES NI/UBEREO FROU I
TO 4A IHEFE ALL OOD NUMBERED NODES ARE ON THE TOP SKIN. TT TILL
AE ASSUMEO TIiAT ONLY THE PFIIIIARY BGx IS OF INTETEST AND THUS ALL
LOADS HUST EE BRIOGED TO [T. FOF THE SAKE OF ILLUSTRATION THE
TING IS COMPCSED OF TTO OVERSIMPLIFIED CONTROL SURFACES THAT
HAVE HINGE PCIi\TS Af SPECIFIC PCINTS ON THE STRUCTURET THUS
APPLIED LGADS ON THE CONTROL SUFFACES TTLL ACT ON THE WING BOX
IN A CONCENTRATED FASHION. FIGUFE 4 SHOTS SECTTON A.A OF THE
TING AND ILLUSTRATES THE LOCATICN OF THE REFERENCE PLANE AS YELL
AS AN EXTERNAL STCFE THAT HANGS OFF THE STRUCTURE TT RIB NUI,IBEP
2. AERO NODE NUYBER L2 IS TYPICAL CF A POINT THAT TOULD USE TI{E
SItiPLE BEAMING TECHAI\ISM TO BRIDGE THE LOAD TO STRUCTURAL NODES

lr 31 lr s oN THE TOP SI(IN AND 2r 4r A ANO 10 ON THE BflTTOL.
AERO NODE NUI{BEF 13 IOULD BE EEAITEO TO THE IDENTICAL STRUCTURAL

NOOES AS 12. THE CFDEF CF THE STRUCTURAL NODE CALL CUT I5
IT'PORIANT. THE SEOUENCE IT JT K AhIO L AS INDTCATED IN FIGURE I
MUST BE FOLLGTTEDT THE PRCGRATi ASSUMES THAT NT Oo P AND O ARE ONE

GREATER IN NODE NLIiIEEFI THAN IT JT X ANO L' THIS 15 CONSISTENT
TTTH THE INFORYATION CN NODE NUMEERING GIVEN TN THE ASAI/i/ASOI{
SECTION OF THE USERTS I{ANUALO NCTE ALSO THAT THE NCFMAL LOAD IS
BEAI,IED ALONG LTNE E-F ( IN FIGURE 1I THICH IS PERPENDICULAR TO

A-8. THUS IF THE NODES Ir Jr K AI\D L ARE CALLED O{/T AS lr 3r 7

4.
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AND 9' THE LOAD TILL EE BFIDGED TO THE T}O RIBS BY A BEAU IHAT
IS NORi{AL TO THEl,t. THE LOAD I,ILL THEN BE REDISfFIBUTEO BY THE
RIBS (LItiES !.8 INO C-O IN FTGUFE II TO NODES Ir 2I 3 ANO 4 ON
ONE RIB AND 7T 8T 9 ANO IO ON THE SECONDO IF THE LOTEF COVER
NODES ARE NCT ONE GREATEF IN NOOE NUMBER THAN THE T/PPER COYER I'
IS POSSIBLE TC USE A SECOND VEFSION OF THE SIMPLE BEAI,IING SCHEIIE
UHEPE ALL EIGHT NODES ARE INDICATED. THIS SECONO VERSION IS
DESIGNATED OE" THE CANTILEVEF BEAMING MECHANISM THICH IS
DESIGNATEO AS BEAI,TNG TYFE tC' tS USEO TO BRIDGE OVEFHANG LOAOS
INTO THE STRVCT9RAL BOX. FOR EXAHPLET AERO NODES IO 2I IO ANO
II CAN BE BRIOGEO TC STRUCTURAL NODES 1O 7T 2 AND 8' AGAIN THE
ORDER OF THE NODAL CALL OUT IS Ii'POETANT AND IiIVST FOLLOI THE
ARRANGEMENT INDICATED IN FTGURE 2. LOADS ON THE CONTROL SURFACE
SUCH AS 7t 8r 9r 16r L7t l8r 25' 26 ANO 27 MAY BE BFIOGED TO
STRUCTURAL NOOES 5T 17O 6 AND I8 BY THE CANTILEVER UECHANISM.
IT IS THLS SEEN THAT THE ABILITY TO SPECIFY THE NODE IHICH

APPLIED LOAOS MIST EE EEAMED TO I5 IUPORTANT. SETTING UP A
BEAi{ING SCHEME BASEO GN THE NEAREST GEOIIETRIC POINTS IS NOT IHAT
IS REOI/IREDT lT IS ALSC IMPORTANT TO REALIZE THAT TlrE I{ETHOD OF
BEAMING THE LOADS FOR} THE CCNTFOL SURFACE DOES NOT RECOGNIZE
THE REDUNOANCY IN THE ATTACHI4ENT PCIt\TS BETr5g1.1 THE CONTROL
SURFACE ANO THE TING. A SIiIPLE APPFCACH OF AEAHING THE CONTROL
SURFACE LCADS TO THE NEAFEST HINGE PCINTS SEEtls JUSTIFIED SINCE
ANY T'ETHCD TO ACCCUNT FOR REDUNDANCY BY CONSIOERINGT LET US SAYT
A THREE EEAI{ SUPPORT TOULD NCT ACCOUNT FOR THE DEFLECTTON OF
THESE SUPPORTSo THI S COULD CCTTPLETELY ALTER THE DISTR IBr/f ION.

IF TT I S DESIFED TO ACCOUNT FOR THESE EFFEC?S THEN THE CONTROL
SURFACE STRUCTURE T,IUST BE INCLUDED IN THE STFUCTURAL
IDEAL IZATION.

FIG-I,FE 4 SHOIS AN EXTERNAL STCRE THAT tS ATTACHEO TO THE IdAIN
STRUCTURE BY A PYLON. THE i{ECHANISM FoR BRIDGING THIS L0AD Is
ILLUSTRATED lN FIGURE 5. THtS lutECHANISia IILL, OF CCURSET NOT
RECOGNIZE THE ELASTICITY OF THE PYLON.

THE BEATING TECHThISMS THAT JUST HAVE BEEN DESCRIEEO ARE
CAPABLE OF BEAHING ANY TYPE OF LCAD TO THE STRUCTUPAL SYSTEMT

TYPES OF LOADS ARE CLASSIFIED ACCOFDING TO THE PAFTIC'JLAR
IIATHEUATICAL I'ODEL th WHICH THEY OCCUR AND IT REOUIFES ONE
TRANSFORilATTON HATRIX PER I.IODEL. THUS, IT MAY REOUIRE AS i,IANY
AS THREE TRANSFORTVATICN MATRICES TO BRTDGE ALL OF THE TYPES OF
LOADS {AERODYiAII{IC, INERTIALI DYNAMIC} THAT ARE PLACED ON THE
HING t

C. TYPES OF TFAASFORTIATION MATRICES GENERATEO

EACH TRANSFORI{ATION HATFIX THAT IS GENERATED REOUIRES TTO SETS
OF GEOIETFYT THE INPUT GRIO GEOi'ETRY AND THE OUTPUT GRID
GEOMETRY IHICH trS THE STRUCTUFES GEOIiIETFIYT IN AODITION EACH
TRANSFORMATIOT\ I4ATFIX REOvI RES TiIAT A CORRESPONDENCE TABLE BE
PROVIOED THICH TABULATES THE TYPE OF INFORMATION THAT HAS BEEN
DTSCUSSED PREVIOUSLY. USING THESE CCRRESPONOENCE TAELES AND THE
GEOMETRY CF THE TrO MOOELS THE PRoGFAT,! IS CAPABLE OF GENEF-ATING

FASTOP.SOP.ATAM



THE FOLLOTING TRANSFCRIIATIGNS.

I. AERCDYNAilICS GFID TRANSFORUATTCN MATRIX -
EXPRESSES STRUCTUFAL LOADS IN TERi{S OF UNIT
LOADS IN THE AEPODYNAfI.I CS T'IOoELt

2. IE IGHTS GR IO TRANSFORIIATI ON I,IATRIX -
EXPf,ESSES S'RUCTURAL LOADS IN TERMS OF UNIT
LOADS IN THE IEIGHTS Ii{ODEL.

3r DYNAT4ICS GR ID fRANSFOR|4AT I CN MATRI X -
EXPRESSES STRUCTURAL LOAOS IN TERMS OF UNIT
LOADS IN THE OYNAilICS GRIDE

SINCE THE IEROOYNAiIIC LOADS RCUTINE ONLY CALCULATES THE LOADS
IN THE Z (OUT-OF.PLANEI OIRECTION' THEN TI.iE LOAD BEAHING IS ONLY
SPECIFIED FoR THE Fz coMPoNENTs. FoP THE rEtGHTS AND oYNAtttcs
GFIDST THE N{,tl8ER CF COilPONENTS oF LoAo Ar A NooE IS SELECTEO By
rHE USER (MAIIfIIUM OF 6I FXT FYT FZI HXT I{YI MZ) ANO LOAD BEAMING
i,IUST BE SPECIFIED ACCOROINGLYT

THE OUTPUT UATFIX GXVES THE CORFESPONDENCE BETIEEN THE
STRUCTT.RAL (OUTPUT COORDINATE SYSTEM) NODE FORCE AND THE INPUT
COOROINATE SYSTEIT (AEROOYNAITiICST HEIGHTS ANO DYNAITIICS GRIDS)
NODE LOADS. THE ROI 'LINEIJP' OF THE OT'TPT'T MATRIX DEPENOS ON
THE NUHBER OF UNIT FCRCES ANO MGI,IENTS CHOSEN.. NUITBER OF ONETS
PLACEO IN THE COFFESPONDENCE TABLET

THE INPLT-OUTPUT RELATTONSHIP FOR THE PARTIAL ANO FULL
TRANSFORI,ATICN U.TRICES vSING THE oYNAMICS GFIo AS AN EXAMPLE
ANO INCLUDING SIIPLE AND CANTILEYEF BEAtrtlNG IS GMN IN FIGURES
6 AND 7o IN THE FIGUFES THE COLUtvtN LINEUP FOR THE STRVCTURAL
NODE coHPoNENTS Is Itr GR0UPS F THREE REPRESENTTNG THE ourpur
FORCE COITFONENTST FIr FYr AND FZ. tN THE CASE oF UNIT BEAi{ING
(USED IN THE OYNAI'ICS GFID TRANSFORPATION MATRIXT IHERE THE
MOMENT coti,tPcNENTS AFE INCLUDED, fHE coLUuN LINEUP tILL BE IN
GROUPS OF STX FOR EVERY STFIUCTUFAL NOOE THICH INCLUOES UNIT
BEAMING. SPECIFTCALLY THE coLUHI\ GFOUP oF THFIEE oR sIx tILL
DEPEND JPON TH€ FOLLOHIhG CONDITIONS.

I. FORCE COI,PONENTS ONLY - FOF vNTT BEAMING IHERE
ONLY THE UNIT FCRCE COMPONENTS (EITHER FXT FYT
FZ OR ANy COTTaBINATION OF THE THREET ARE AppLIED
THE STRUCTURAL NODE GROUP TILL HAVE THREE
COLUHNS ASSCCIATED NITH THE FCFCE COMPONENTS.

2O FORCE AND TOUENT COMPONENTS - FOR UNIT BEAI'ING
IHERE IN ADDITICN TO THE UNIT FORCE COMPONENTS
MOi4ENT COMFGNENTS ARE APPLIEO (EITHER ^{X, MYT
MZ CR ANY CclilEINATIoN OF THE THREEI THE
STRUCTURAL NODE GROUP IILL HAVE SIX COLUMNS
ASSOCIATED TITH THE FORCE AND I'OiIENT CBMPONENTS.

3O MOMENT COMF€NEhTS ONLY - FCF UNIT BEAi'IING
IHERE THERE AFE NO VNIT FCRCES BUT THERE ARE
UNIT tlOl{ENTST THE STRUCTURAL NODE GROUP tILL
HAVE SIX CCLUMNS ASSOCIATEO TITH THE FORCE AND

FASTOP.SOP-ATAH



i.OT{ENT COHFCNENTS. BUT THE FOFCE COI{PONET.TTS
IILL IIAVE Z€FO VALUES.

NOTE THAT A STRTCTURAL NODE TO IHICH UNIY BEAMING IS APPLIED
TONLY APPLICAELE TO THE OYNAfiIICS MODELI CANNGT BE VSEO FOR
SIHPLE oR CANTILEVEF EEAMING FoF ANy orHER DyNAMIc N0DE. NorE
ALSO ?I-IAT UNIT BEAI'ING OF I,IOTIENT COI'PONENTS MUST ONLY BE
SELECTEO AT STRUCTURAL NOOES THAT ARE CAPAB'-E OF RESISTING A
DIRECT APPLIED HOI4ENTI ETGO A BEAi4 ELEMENT NODE.

Do COOROINATE SYSTEXS

FOR ALL TRANSFORI'ATION MATRICES THE APPLIED UNIT LCAOS ARE
ALTAYS IN THE COIRDINITE SYSTEM OF TFE PARTICULAR HODEL TO THICH
LOAOS ARE AETNG AFPLTED.

THE ST'NDAFO (L€FT I..iAND RULE} SIGN CONVENTION USED IN THE
TRANSFORIT'ATICf! AI\.ALYSIS FOR BCTH THE AERODYNAMICS AND TNERTIAL
LOADS ts sHotN IN FIGURE 8o THE FLUTTER SIGN CONVENTION USED
FoR THE DYNAI$rcs iroDEL rs sHor rN FIGUFTE 9r rHERE THE STANDARo
SIGN CONVENTION IS SUPERII{POSED AS DISHEO LtNESt

FASTOF.SOP.ATAfII
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Aero or Other Model Node

Structural Model Nodes

t'
I

Beaming Plane

Figure la Sirnple Beaming Mechanism

Structural
ModeI
Nodes

Aero or
Other
Model
Node/a?

M

J\

Beaming Plane

Mechanism for Loads

FASTOP-SOP-ATAM

Figure Ib Simple Beaming
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Referclnce

NI 
- -\ Aero or Other

Figure 2a Cantil-ever Beaming

J

Model Node

Aero or
Other Model
Node

Mechanism for Loads Not Between Structural Nod.es

FASTOP_SOP_ATAM
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Structural Model
Nodes

Figure 2b Cantilever Beaming
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Aero Nodes Structural Nodes

8pylon-+r _l@" r--t-
/

C. G. of External Store

Figure )+ Section A-A of Example Wing

Store C. G.

Mechanism for Beaming External- Store
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Dyna.niic Node Component

5Z

68

INPUT

OUTPI.IT

Correspondence
Table

A-A

6X24

No. of 1rs punched in the
correspondence table

22 23 24

8X 8Y 8Z

).23

lX 1Y LZ

Structural
Node Components

456

2X 2Y 22

col no. 
--+row

no.
Output
Matrix

I
srsAl

t-1llt tz
a ^_-3 at
2S.3 sz

E$ 4x

BS 4Y
I

_t 42

I
I
I
I

No. of 1rs punc

2

3

4

5

6

hed in the
,tablecorrespondence

Figure 6 fnput-Output Refationship for Partiaf Transformation Matrix
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J

4

INPUT

OUTPTIT

Tlpe
Dynnnic Node Component

M

R

B
B
C

J

J

J

I

I
L

I
5

I
I
I
I

I
t
I
I

Stnrctural Node Components

56 20 21 22

^t 
to. 

J-e

Output

Matrix

t
= [srse]

t2 x24
l
I
I

No. of lts
punched il the
correspondence
table

23 24

8Y 82

col no.-------+

row
no.
tl1

123

lX 1Y L'Z 2X 2Y 22 7Y 7Z

I
I

I

a
]J
o
o
g
o
O
o
d
oz
O

.d
s
6

>>
A

I

I

I
No. of l's punched in tie
ccrrrespondence table

Figure f Input-Output Rel-ationship for Full- Transformation Matrix
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LEFT SURFACE RELATIVE
TO THE PILOT'S POSITION

LEFT HAND RULE WITH:

O FORCE VECTORS
X - POSITIVE AFT
Y - POSITIVE OUTBOARD
Z - POSITIVE UP

o MOMENT VECTORS
BOLL - POSITIVE RIGHT SUBFACE
PITCH. POSTTIVE NOSE UP
YAW - POSITIVE NOSE RIGHT

n^Figure I Aerodynamic and Inertial Loads Analysis Sign Convention

FASTOP_SOP-ATAM
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LEFT SURFACE RELATIVE TO THE PILOT'S POSITION

MODIFIED LEFT HAND RULE:

FORCE VECTORS
X - POSITIVE FWD
Y - POSITIVE OUTBOABD
Z - POSTTIVE DOWN

MOMENT VECTORS
ROLL. POSITIVE LEFT SURFACE DOWN
PITCH - POSITIVE NOSE UP
YAW . POSITIVE NOSE RIGHT

TRANSFORMATION ANALYSIS
SIGN CONVENTION
(STBUCTURES MODEL)

SWEPT AXIS
FOB DYNAMIC
ANALYSIS
(OPTIONAL}

NOTE: LOCAL AXES FOB DYNAMIC SIGN CONVENTION
ABE ROTATED 0z DEGREES ABOUT Z AXIS WITH RESPECT

TO STRUCTURES MODEL AXES.

Figr.rre 9 Dynamic Analysis Sign Convention

FASTOP_SOP-ATAM
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T NPUT

iiAIN PFCGFAM (SOP'

t. CCNTRCL TOFO CPTICN OESCRIP'ION

THE AVAILABLE CPTICNS TO EXECUTE THE STFENGTH OPTlrlIZATION
PROGRAM IN THCLE CF IN PART OF TO IN'RODUCE SI}.IPLIFICATIONS' ARE
EXERCISED, TTIROUGH CERTAIN CCNTRCILS ENTERED AS CARO DATA. THE
GENERAL VARIASLE KI.UE(I} REPRESENTS THE DATA CONTROL IORD
OPTIONS {,SEO rC SfOFE INFORMAIION READ FROi4 CARDS. A ZEFIO VALUE
IS USEO FOR ELIIIIIhAf Ir\G THE OPTIONS IHEREAS A VALUE
COFRESPONDING TO IHE INDEX ASSOCIATED IITH THE SEOUENTIAL
NUUaEP OF rHE VARIABLET KLUE(Ilr lS USED FOF EXERCISING THE
OPTTCN. TN CFDER TE tsINII.!IZE .THE AI.(CUNT OF DATA THE USER MUST
PROVIDET THE CCNTROL TORD OPTION KLUE(I) IS INITIALIZED TO ZERO
IITHIN THE PFCGRAITo THE USER IS FEOUIRED To PROVIOE OATA ONLY
FOR THOSE OPTICNS HE IANTS EXEFCIS€O PUNCHEO rITH FOI,R COLUuNS
EACH AND RIGhT JUSTTFIED IITH THE CONDITION THAT THE LAST
CONTFOL TCRD OPTION T'UST EE NEGATIVET FOR EXAIIPLE (SEE 'CARD
INPUTT SECTION) If ONLY LOAD ANO TEANSFORHATION ANALYSES ARE TO

BE PERFDEMED THE CARD MAY BE PUNCHEO AS FOLLOUS.

ooo
674

_=[

..! 44

... 34

KLUE(IIr I=I AND I=5

IHERE COLUtlt\S CNE
FOFTY ONE THFCT,GH

THFOUGH FORTY ARE USED FOR DATA ANO COLUMNS
SEYENTY TIO AFE USED FOR IDENTIFICATION'

FASTCF - SOP



II. SUI,IMAFY CF CCNTFEL TCFO OPTIONS AND ITEMS AFFECTED BY THEII

THE VARIAtsLE KLUE(II REPFESET\TS THE CARD INPUT CATA CONTROL
rOFD GPT I ENS ASSOCT ATED UITH SOP. IT IS ENTEFEO AS DATA IN ITEITI

6.

KLUE{II OPTION FOF PERFCRMING LOAD ANALYSIS. AFFECTS ALL DATA
IN AI.,ITO}IATED LOAO ANALYSIS MODULE ( ALAI.II O

KLUE(2t OPTION FCR ENTEFING STRENGTH ANALYSIS I/IOOULE. AFFECTS
ALL DATA IN AUTOiIATED STRENGTH ANALYSIS IIOOULE (ASAH).

KLUE(3I OPTION FOR GENEFATIilG THE STIFFNESS OF FLEXIBILITY
HATFICES TO BE SAVED FCR CALCULATING VIEPATION UOOES
I N AUTOiIATEO VI ER AT IO].i ANALYS IS i{ODULE ( AVAI,T ) '

KLUE( 5, CPTICN FOR PEFFCRl{ING TRANSFORI4ATION ANALYSISo AFFECTS
ALL OATA IN AUTOUATEO TRANSFORITATIcN MODULE (ATAttll.

KLUET 6, OPTICN FCF FEFFORMING STRUCIURAL OPTIMIZATION. AFFECTS
THE VAF IABLE IlAXAN IN ASAT,{ I TEM 5.

KLUE( 8) CPTION FOR INCLUDING RESULTS IN A REPORT. DOES NOT
AFFECT ANY INPUT OATAO

KLUE( 9) CPTICN FOF LISTING AT END OF CALCULATIONS LABELS OF
FILES GENEFATEO BY DSIO AND FSIO (DISK ANO FORTRAN
SEOUENTIAL INPLT./OUTPUT). OOES NOT AFFECT ANY INPUT
DA .rI.

KLUE( IO) OPTICN FOF LISTING i'ESSAGES I'HEN ENTERING ANO LEAVING
SLBROUTINES. DOES NOT AFFECT ANY INPUT DATAc

KLUE{ lt } CPTI CN FOF Ll STING IiAIN HEADING ENTEFED FROtil CARD
OATA. DOES NOT AFFECT ANY INP',,T DATA.

KLUE(12) OPTION FOR LISTING SUBHEADING ENTEFED FFOI{ CARO DATAr
DOES NOT AFFECT ANY INPUT DATA.

KLt/E(l3l CPTtrCN FOF LISTING INfERME0IATE LABEL tNFCRi{ATION.
OOES NCT AFFECT qNY INFUT DAYAE

KLvE( 14) OPTION FOR LISTTNG COi.IPUTER TI irES AT INTEFVALS DURING
PRCGFAT EXECUTIONo DOES NOf AFFECT ANY INPUT DATAo

KLUE(26) OPTIGN FOR OEFINING EITHER A CANTILEVEF OR FREE.FREE
SUFFACE vIERATIoN ANALYStS. AFfECTS KLTJES(19) TO
KLUES( 25, II\ ITEM 3 OF ASAM AND ITEI.! 40 ALSOr IN ASArlo
IT ALSO AFFECTS KLUE(37I IN FOP (PART C OF THTS

VOLUTE I

FASTOP . SOP
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I TEII DATA DESCFIPTION

*+++++tl* +++* ail*+*+l**+ +* +* * *** * ** +**+**f * 'l****tl+ ****tt ***++*****
+*

r I T . FFEPAFATI CN OF CAFD OATA

CAFD INPUT D,TA HUST ALIAYS BE ENiTEREO FOR THE HAIN
PROGFAT{o REIAINING OATA TILL DEPEND UPON THE OPTIONS THE
USER IS EXEFCISINGe

*t* ** ****+* +* tl*+ * t++ t ** t*** *+*,t t+rr +:t*,;*+:i** *,i**t*+,1*+:t*+t** **t***
*+

:3

:|
:3

t
*
*
*

:t
*
+
*
t
I
*

;; ; ; ;; ; ; ; ; ; ; ; ;; ; ;;;;;;4
t234s67e 90 l234s678eOr 2 341

E:ll---l--:l*:,-lEIl

*
!*

+
I
*
*
*
*
t
+
t
rt

*
+
*
*
*
*
*
*
*
*
*
*
*
*
:t
ri
*
+
t
I
*
I
:l
t
+
r;
:l
r;
*

l. ... SOP
a

a

a

a

a

a

a

a

. LIAESI
a

a

a

f

a

t

a

a

a

a

a

a

a

a

aa a

IDENTIFIES THE BEGINNtrNG CF THE
CAFD INPUT OATA TO THE STRUCTURAL
OPTIXTZATION PACKAGE (SOP).
USED TITHIN THE PROGRAI{ TO GENERATE
THE PEPTINENT TITLE AND REFERENCE
PAGE NUIT{BEF APPEARING IN THE TABLE
tr CONTENTS AT THE ENO OF EACH RUNO

MUST BE ENTERED AS SHOTI'N T

LINES PER INCH USED BY THE CURRENT
PRINTERS FOR LISTING RESULTS. A

VALUE OF StX SHOULD BE ENTERED THEN
THE PFINTER UTILIZES EITHER AN
ELEYEN BY FIFTEEN INCH PAPER TlTH
SIX LINES PER INCH DENSITY OR AN

EIGHT AND ONE HALF BY FIFTEEN INCH
PAPEF TITH EIGHT LINES PER INCH
DENSITYT A VALUE OF EIGHT SHtlr,rLD
BE ENTERED THEN THE PRINTEF
UTILIZES AN ELEVEN BY FIFTEEN INCH
PAPER ,TITH EIGHT LINES PER INCH
DENSITY. A DEFAULT VALUE OF SIX lS
PROVIDEO IN SUBROUTINE LDB THENEYER
ANY OTHER VALUE IS PFESENT ON THE
CARDT

*
+
*
ri
*
*
+
*
*
t
*
*
t
rf
*
*
*
I
+
*
:i
*
*
t
:;
*
rl
*
t
+
*
*
t
*
i
:t
:;
*
:l
*
::

FORI9AI = (lA4r lt4). NU},IBER OF CAROS IS I.

trHE YAFIAALE SCF IS ENTERED BY SUBROT,TINE SOP AND
SUBROUIINE LDB THERE IT IS PASSED TO SUBFOUTINE DTABLE
TO GENERATE THE PFCPER HEAOING FOR THE TABLE OF

CONTENTS. 
'tIE 

VARIABLE LTNESI IS ENTERED EY SUBROUTINE
SOP AND SUEROUTINE LDB THEFIE IT IS COMPARED AGAINST THE

STANDAFD VALUES OF StX AND EIGHT AND USES ETTHER ONE F

FASTOP - SOP
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ITEH DA'tr A DESCRIPTION

' 
THEM OF THE DEFAULT VALUE CF SIX IF THE TRONG VALUE HAS +

* BEEN P{dNCHED ON THE CARO. *
*.t
*!t*t **+'|*t* a*++t t** ***r ** f * !t*+* *+t ** l*+'l*t*l*tr;++*:lt!;*:l+t+*t+r*t *

*
*
*
*
*
*
I]

*
:l
*
*
r;

*
::***+ **:t*+* tt:l *'I.t** *t *+ **** *+ri* I *:t* *:i+:t:i++t*** t**+***t:*+*t*****t*
**

*
*
*
*
*
,i
*
+
t
*
*
!t

*

REPEAT fHE FOLLOTING ITEri FOF I =Lt?o AND
ENTER (EIGHIEEN UORDS PEF CARD) FOR L=1r o..r l8'

+
t
:t
i
*
*
:l
*
:l
*
*
*
*
:|
+
t
*
*
:i

2. ..r Ti,tH(L.l)
a

aa o

FOFITAT = (feA4

3. r.. KTITLE = 0

-t
aa o

4. ... LOGIC IfEli
a

a

a

a

aaa

DATA ARE ENTERED BY SUBfiOUTINE sOP.

IN ADDITION TO THE ABOVE TITLE ADOITIONAL DESCRIPTIVE
INFORIIITION iJtAY BE INCLUDED TO DESCRIBE THE CASE IN UORE

DE TAIL. THI S II\FORMATI ON TtrLL APPEAP ONLY ONCET IN THE
LISTING OF THE TNPI.,T OATA AND MAY BE ENTERED OR OELETED
OEPENOING UPON THE CONTFCL TOFD OPTION ENTERED EY THE
FOLLOfING ITEIr!.

I{AIN TI TLE CONSISTING OF TTC CARDS.
U'ILL BE LISTED A' THE TOP OF EACH
PAGE OF THE LISTED RESULTSO

). NUMBEF OF CAROS IS 2c

DO NCT ENTEF AODI TIONAL I]IFCR}IATION
DESCRIEING THE CASE.

ENTEF XTTTLE ADOITIONAL CAROS
DESCRIBING THE CASE.

t
*
+
*
::
+
,l
:l
:;
*
*
*
*
*
:t
*
*
+
+

a

a

a

FORUAT = (fl4rr NUI,IBEF OF CARDS IS I

OATA ARE ENTEFED BY SUBROUTINE SOPT

r;+t t* t*r + +* t* t*a *ti r + t * trl+* t+*'* ****:l***t**l+***tt****t3++:i*******'3 *
+:r
*
*
a
*
*
*
+

*:t* NC OATA +*+

IF ADDITIONAL INFOFI'TATIDN f S TO BE

ENTERED (KTITLE LARGER THAN ZEROI
ENTEF THE FOLLOIING fTEHr OTHERIISE
(KTITLE = OD OMIT THIS ITElr.

ADDIT IONAL

FASTOP -

*
*
t
+
*
*
I

+
*
*

*++,t* *+**** +t*tt + t****t ** + + t:t*,tat* *+ ';tt****:l t+** tt t**!tt**/3a*:ta** t
1*

REPEAT TFE FOLLCilING ITEM FCF K = lr...r KTITLEo *
*

INFOFMATION DESCFIBING *

soP

5. ... TITLE
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I TEM DATA DESCFI FTION

THE CASE.

(leA4l. NUMBEF OF CIFDS IS KTITLE.

:t
tt
*
:3

*
:i

t
t
*
*
,t
*

ala

FOFI,tAT =

DATA AFE ENIEFED EY SUBROUTINE SOPT

***++ t++t**:; + t*:l*l}*l* 't***** **++*rl*+* +**t +*t**+:t*t+*!} +* *'t**+*'l*r:+t
1*
*
+

'}*
*
t
*
a
*
*
,;
*6t
*
t|

+
*
t
+
*
*
:l
*
+
*
*
*
+

*
t
*
t
*
+
i
+
+
*
*
*
*
+
*
*
:t

o.. KLUE(
a

a

XLUE (

KLUE (

ALL CLUE VALUES TNCLUDING ZEROS HAY BE ENTEREO IF THE
USER SO DESIRES. IF THIS APPFCACH IS TAKEN A CARD
CONTAINING ONLY ZERAES SHCULD NOT BE INCLUDED A5 DATA.

tF THE USER TISHES TO NINIUIZE THE AMOUNT OF DATAT HE
I{AY ENTEF ONLY NON-7ERO CLUE VALUES ACCORDING .TO THE
PROCEDUFE DISCISSED IN TCCNTRCL IORO CPTIONI SECTTONT

REGARDLESS OF THICH APPROACH IS TAKEN THE LAST NON.ZERO
VALUE ON TI.!E LAST CARD UUST EE PRECEOED BY A NEGATIYE
SIGNo

*
*
+
ri
*
:l
t
:l
,;
*
*
*
+
*
t

'}:|
*
:!
rl
*
*
*
*
*
rt
*
*
+
*
*
*
*
*
*
+
+
+
*
*
*
*
+
rl

ll = Q

=l
DO NOT ENTEF LOAD ANALYSIS I{ODULE,
ENTEF LOAD ANALYSIS f{ODULEo

DO NOT ENTEF STRENGTH ANALYSIS
tIODULE r
ENTER STFENGTH ANALYSIS i{OOULE.

IF KLUE(2) = 2t STIFFNESS tt{ATRIX
UILL 8E CALCULATED FOR VIBFATION
MODE ANALYSISo
IF KLUE(2, = 2o FLEXIBILITY MATRIX
f,ILL BE CALCq-ATED FOR VIBFATION
MODE ANALYSISO

NOTE IF KLUE(2) = Or NEITHER THE
STIFFNESS NOR FLEX IBILITY l,lATFIx
CAN BE OAT AINEDO HOYIEVER IF
KLUE(2) = 0r THE PFOGRAII REOUIRES
THAf KLvE(3) = O.

DUMMY VAFTABLE.

OO NCT FEFFGRfTt TRANSFORI,IATION
ANALYS I S.
PERFORI' TR ANSFORI4AT I ON ANALYSIS.
FEOUIFEO IF KLUE(r) = [ OR IF
xLt,E(3) = 3r

OO NOT PERFOR}I STRENGTH
OPTIMI ZAT ICN.
PERFOFM STFENGTH OPT t14 IZATIONT

DUT'MY VAFI AELE.

FASTOP - SCP
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a
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a

a

o

a

a

a

a

a
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a

KLUEI 2l =

KLUE( 3l =

4) =

5' =
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6
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TTEM OATA DESCRIPTTON

FESULTS ARE NOT TO
FEPORT.
FESULTS ARE TO BE
FE PORT.
THE FIESVLTS ARE LISTED IN A FOFMAT
SUITABLE FOR A REPOFTT THAT IS' AN

EIGHT AND ONE HALF BY ELEVEN PAPERI

OO NOT LIST LABELS OF FILES
GENERATED BY DSIO ANO FSIO (OISK
ANO FOFTFAN SEOUENTIAL
INPUT/OUTPUT't
LI ST LAEELS gF FILES GENEFATED BY

DSIO AND FSIO (OISK AND FOFTRAN
SEOTTENTIAL INP\rflOuTPsTl. PROYIDES
A FECORD OF PERMANENT FILES THAT
ERE EEING SAVEO AT THE END OF THIS
FUNr

DO NCT LIST MESSAGES UPON ENTERING
AND LEAVING SUBROUTI NES.
LIST HESSAGES UPON ENTERING AND
LEAVTNG SUEROUTTNES.
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KLLE( 8I =

KLUE( 9) =

KLUE( lO) =

BE TNCLUOED IN A

INCLUOED trN A

= to

KLI,E(ll) =

KLI,JE(I2) =

KLTJE ( l3l =

=12

= 13

O DO NOT LIST MAIN HEADINGO
It LIST MAIN HEADING ENTEFED AS CARD

DATA AND CONSISTING OF T5O CARDS.

DO NOT LIST SUBHEADING IN EACH
ANALYSIS l,tODULE.
LI ST SUBHEADtrNG ENTERED AS CARD
OATI ANC CONSISTING OF ONE CARD.

DO NOT LtST INTERT'EDIATE LAEEL
INFORMATI ON.
LIST INTERMEDIATE LAEEL
INFOFMATION. REOvIRED FOR
DEBUGGING ONLY.

XLLE ( 14l =

KLUE(I5I

KLUE( I6)

KLUE(I7)

KLUE( I 8l

KLVE( t9,

O DO NCT LIST COIIPUTEF TItt'tES.
T 4 L T ST COiTPUTER TI MES AT INTEFVALS

D\rR I NG pROGRAitt EXECUT I ON.

DUMI'Y CPTI ON.

DUMI4Y CPTTON.

DUtttI,|Y CPTI ON.

DUMUY CPTICN.

DUMtsY CPTIONO

FA5TOP - SCP
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ITEtl DA TA

* r KLUE (2O I
tr
I r KLUE(2l I
*e

* o (LUE( 22 I
*o

T . KLUE( 23 I
lr
* O KLUE(z4'
+.
* r KLUE (25 I
+.
* O KLUE(26I
*r
*r
t.
* oo o

*

DESCRIPTION

DUH}Y CFTIONE

DUI{MY CPTIONI

OUI{]TTY CFTI ON.

Dr/l{trY CPTI ONr

OUTTIHY OPT ION.

OUMT'Y CFTIONI

CANTILEVEF TING VIBRATION ANALYSIS
TO BE PERFORMEO IN FOP (AYAMI.

FREE FREE UING YIARATION ANALYSIS
TO BE PERFOFi4EO lN FOP ( AVAl,il.

=26

FORMAT = (10I4).
ON fHE NUi,IBER CF

DATA AFE ENTEFEO
SUBROUYINE CLUES.

o

0

0

0

0

o

o

*
+
*
a
*
*
*
:l
*
+
*
*
*
t,
*
I
+

f
*
I
tt
I
t

:;
NIMBEFI CF CAROS IS 3 OF LESS DEPENDING '}

CCITTRCL CFTIONS ENTEREO AS DATAI I
'}

EY SUBROUTINE SOP THROUGH THE *
I
*

t*:lrt*rtt*** tl {f t**rt:}l*+**:}*ri+ *+** +++*+*+*:}+t*****,f :}:f ta1+r}**++****t +
**
t
+
t
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I
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I
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I
*
*
t
+
t 7.
*
*
t
*
+
ri
*
*

*
THE FCLLOIING TTEi{ PROVIOES THE PROGRAi4 TITH THE FILE t
NvMBERS OF DATA SAYEO FROI, A PREYIOUS R\rN ON HULTI-FILE *
UNIT 17 AND REOUIRED FCF EXECUTION OF THE CURRENT RUNO *
TO OETAIN THIS Ii€OR!,IATION THE USER TILL REFER TO A *

SUMI'ARY 
'AELE 

AT THE END OF THE RUN TN THTCH THE +
REOUIREO FILES IERE GENERATED. THIS TABLE INOICATES fHE 'i
FILE NtrllBER OF EACH OATA SET THAT HAS BEEN SAYEDo NOTE *
THAT FCR ThE FIRST FUNI THIS DIYA ITEi{ ;ILL BE SET TO *
ZERO. ITTO ELANK CAFOS'. *

+
t

USE APPFOPRIATE VALUE FOR THE FILE NUHBER IF INFORi{ATION *
HAS BEEN GENERATED AND STOFED ON UNIT 17. OTHERI,ISE t
ENTER ZERO FOR THE FILE NVMEEIAO *

*
... JFILES( f)
a

a

a

a

. JFILES ( 2I
a

a

a

FILE NUUBEI? FOFI RETRIEVING GENEFAL
TYPE I NF0RIIATI ON ( GEOIIETRY r PANEL
AREAS) FOR SUBSONTC FLOT ANALYSIS.
DATA NAT'E IS JGGEOT O

FILE NUMBER FOR RETRIEVING THE
AERODYNAMIC GRID GEOMETFY FOR
SUBSONIC FLOII ANALYSIST DATA NAI'IE
IS JAGECI.

FASTOP . SOP
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*
*
*
a
*
t
*
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I TEM OA TA

JFILES( 3'

JF ILES (

JF ILES I

JFILES( 6I

JFILES( 7I

JF ILES (

JF ILES (

JFILES ( IO'

JFILES(TT)

JFILES{I2I

OESCFI FTI ON

FIRST FILE NUilBER OF A GROUP OF
FILES FOR RETRtrEVING THE
RI GID-SURFACE SYI'METRIC AND/OR
ANTISYfuIUETFIC AEROOYNAI,ttC I NFLUENCE
COEFFICIENT I,IATRICES ( AERODYNATTICS
GRID, FOF A NUITIBER OF I{ACH NUI.IBERS
AND UNIT PRESSURES AND FOFI SUBSONIC
FLOI ANALYSISE OATA NAII'E IS
JAPAII!

DVUMY FILE.

FILE NUPBEF FOR RETRIEYING GENERAL
TYPE INFORT'ATION (GEOMETRYT PANEL
AFEASI FOR SUPERSONIC FLOU
ANALYSIS. DATA NAI'E IS JGGEOz.

FILE NUT'AEF FOR RETFIEYING THE
AEFOOYNAHIC GRID GEOHETflY FOR
SUPERSENIC FLOX ANALYSIS. OATA
NAME IS JAGEOz.

FIRST FILE NUI'IBEF OF A GFIOUP OF
FILES FOR RETRIEVING THE
RI GI D-SUFFACE SY.IIiIETRtrC AND/OR
ANfISYlllrlETRlC AERODYNAiIIC INFLUENCE
COEFFICIENT I4ATRI CES ( AEROOYNAi{ICS
GRIDI FOR A NUMBER OF MACH NUI{BERS
AND UNIT PRESSUFES AND FOF
SUPERSONIC FLOT ANALYSIS. DATA
NAilE TS JARAI2.

DUT'I'!Y FILET

DUMMY FILET

FI LE NUI'BEF FOR RETR I EVING THE
TRANSFORI,IATION HATFIX FROU THE
AERODYNAI{ICS TO THE STRUCTURES
GFI I DO DATA NAiIE IS JATFAN'

FILE NUXBEF FOR RETRIEVING PANEL
AERODYNAflIC LOADS IN THE STRUCTUFES
GRIO. DATA NAME IS JSAPLT

FILE NUI{BER FOR RETRIEVING TI€
TEIGHTS GRID GEOMETRY. DATA NAME
TS JTGEG}Ir

FILE NUMBEF FOR RETRIEVING THE
TRANSFORMATION MATRIX FROM THE
UEIGHTS TO THE STRUCTURES GRID.

FASTOP - SCP
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I TEI,T DATA DESCRI FlION

OATA NAIIE IS JI'TRANI

FILE NUUBEF FOR FETRIEYING PANEL
I NERTI AL LOAOS IN THE STRUCTUFES
GRIDT DATA NAME IS JSIPL.

FILE NUI'BEF FOR FETFIEVING TOTAL
PANEL LOADS IN THE STRUCTUFES GRID.
DATA NA}'E IS JSTPL.

FILE NUMBEF FOR RETRTEVING THE
OYNAMICS GRID GEOMETRY. OATA NAME
f S JDGECl.t.

FILE NUUBER FOR RETRIEYtrNG THE
TRANSFORTTIATION I,!ATRIX FR0ttl Tt{E
DYNAI,IICS To THE STFUCTURES GRIO.
DATA N'ME IS JDTRAN.

DUI'MY F ILE O

LAST FILF NI"ilBER ON THE INPIJT TAPE
INDICATtrNG TOTAL NUMBER OF FILEST
DATA NAS'E TS JLDATA.
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JF ILES ( 14I

JF ILES ( T5I

JF ILES( 15I
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FORXAT = ( l0l4l ' NUI,BEF OF CAROS tS 2.

OATA ARE EI\TEFED BY SUEFCUTINE SOPT
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I TE}I OATA DESCFI FTION

*:t't*+ *******rll*:|t***:t ++ t**t a*+* +*rt t t*+* *l +* * 'i*t *t t*++*tl* t3*+++!r t
*t

ALAI.I - AUTOUATED LOAO ANALYStS MODULE

PREPARATICN OF CARD DATA

CAFD INPUT DATA MUST ALTAYS BE ENTEFED FOF THE {IIAIN
PROGRAT" RETIAINING DATA TILL DEPEND UPON THE OPTIONS THE

\,SER IS EXEFCISING.

*+*rl+t*+***ttt++*rttr+****'|at***t***I'r*+:l*+****+t+a++**t|'|'i+:tt+*+*
*

THE LSAO AhILYStrS FFOGFAM IS SUBDIVIOED INTO A NUMBER OF '}
GROI/PS TC PERFORM PARTIAL OR COMPLETE LOAO ANALYSES' THE T

ANALYSES INCLUDE PANEL INEFTIAL ANO AEFOOYNAXTC LOADS *
(suBsoNlc oF ST,PEFSONIC) AND COMBINATION OF THE INERTIAL t
AND AEFODYhAIdIC LOADS TO PROVIDE A TOTAL PANEL *
DISTRtrBT,,;TION.

+*** * *+* +:l+* *+rt*t **:; *+t **** *ri** 't *+*:i * *,i+:|* *+*** ***a+*+** * ****+** *
r*

t
ri
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t

* lr ... LAOO
*.
*r
* ..a

*
+
t
*
,t
*
*
f
:;
I
r*

:l
a
*

IDENTIFTES THE BEGINNING OF THE
CAPD INPUT OATA TO THE AUTOilATEO
LOAD ANALYSIS iIODULE (ALAHlr IIUST
BE ENTEFED AS SHOT'N.

*
t
t
3
*
:t
*
+
*
*
rt
:i
r3

*
*
+
*
rl

USEO ITTHIN YHE PFOGRAM TO GENERATE THE PERTINENT TITLE
AND FEFERENCE FAGE NUMBEF APPEARING IN THE TABLE OF

CONTENTS AT ?HE ENO OF EACH EXECUTION. RE''iAINING
COLUIINS (FTVE TC SEVENTY TUOI MAY BE USEO FOR ANY

DESCRIPTIVE INFORMATION THE USER TISHES TO INCLUDE'

* FOFITiAT = (lAa). NUI,BEF OF CAFOS lS l. *
**
* OATA AFE ET\TEFED EY SUBROUTINE ALAH AND SUBROUTINE LDE *
* SHEFE I? IS PASSED TO SUBROUTINE DTABLE TO GENERATE THE }
:: PFOPER HEAOING FOR THE TABLE OF CONTENTSo *
tt
t+*** ';*+***** t *,il*+** ** ****** *+ 't ++*:t *+** ** *:t**+ *+t:l******++::tt+* *
ti
*
'} ENTER (SIXTEEN TCROS PEF CARO}
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I?E M OATA DE SCR I PT ION

FOR THE FOLLOIING ITEM FOF L=lr.rrr16r

2. ... TSHL(Ll SUETITLE CONSISTING OF CNE CAFDT *
t

TILL EE LISTEO AFTEF THE HAIN TITLE AT THE TOP OF EACH *
PAGE OF THE LISTED PESULTS ANO IILL BE VSED TO DEFINE +
THE TYPE OF LOID ANALYSIS BEING PERFORMED. THE SUBTITLE *
IS INCFEASED TO EIGHTEEN IORDS TITHIN THE PROGRA'IS IHERE +

THE LAST TTC IOFDS ARE USEC TO IDENTIFV THE PROGFAI' FROTI 
'EHICH RESULTS AFE LISTEDT *
*
+
+
+

Ii
:l
t
*
+
+
*
*
*
+
*
*
+
*

*
t

FORfIIAT = (16A4r. NUI.IBER eF CAFOS IS l.

DATA ARE ENTEFED EY THE SUEROUTINE ALAHO
+*
t*:t +* 'l ** *:t* 'l +*** ++* :}t t*** ** +* t+ +*** +*****:lt* * *** +*+tl***********t 'i

a
*

ALL CLUE VALUES INCLUDI t\G ZEROS MAY BE ENTERED IF THE .
USER SO DESIFES. IF THIS IPPFGACI.I IS TAKEN A CARD t
CONTAINING ONLY ZEROES SHOULD NOT EE INCLUDEO AS DATA. *
IF THE USER SISHES TO IIIINIMIZE THE AMOUNT OF DATAI HE t
MAY ENTER OhLY NON-ZERO CLIE IAL\/ES ACCORDING TO THE *
PROCEDURE OISCUSSED IN 'CONTROL TORD OPTION' SEC'ION. *
REGAROLESS OF TIHICH APPROACH IS TAKEN THE LAST NON-ZERO t
UALUE ON THE LAST CARD I'UST BE PRECEDED BY A NEGATIVE +
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o. . KLUEL(
a

a

a

o KLUEL(
a

o

a

. I(LUEL (

a

. KLUEL( 4I
a

a

a

a

a

a

a

a

a

a

a

I

a

KLUEL( 5I =

KLUEL( €t =

OO NOT trERFORH SUBSONIC FLOI
ANALYS I St
PERFORT SUBSONIC FLOU ANALYSIS.

DO NCT PERFCRH SYPEFSONTC FI.OI
ANALYS I S.
PEFFCRP SUPEFSONIC FLOT ANALYSISO

FIXEO VARIABLET EOUAL TO ZEFOo

OO NOT CALCULATE AEFODYNAT{IC LOAOS
IN AERODYNAMICS GFTD.
CALCULATE AERODYNATIC LOADS IN
AEPOOYNAMICS GRtD.

INCLUOE DISTRI BUTED i,lASS PROPERTIES
ONLY.
INCLUDE OISTRIBUTED ANO
CONCENTFATED I'IASS PFOPERTTES.

DO NCT FUNCH ON CARDS THE GEOMETRY
DESCF I B ING THE AEFODYNAI,II C SUPFACE o

PUNCH ON CARDS THE GEOi{ETFY
DESCFI BING THE AERODYNAT{IC SURFACEO

FASTOF-SOP.ALAM

6

86



I TEM DA TI DESCRI FTI ON
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KLUEL( 7l =

KLbEL( 8l =

Kl-uEL( 9) =

KLUEL( IO) =

FIXED VARIABLET

FI XED YARI AELET

DO NOT 17.161vDE
I NCLUDE CAI{ EER
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TO

TO

o
9

EOUAL

EOvAL

ZEPO o

ZERO o

XLUEL(ll) =

KLUEL( l2t =

= lo

= ll

=12

CAMBER ANGLEST
ANGLES T

THERE TILL BE NO SCALAR (EHFIRICAL'
COFFECTION FACTORS TO THE SPECIFTED
TI NG AND CONTROL SURFACE ANGLE OF
ATTACK DISTRIBUTION (CBRFECTION
FACTOF = 1.0) AND THERE HILL BE NO

ADDITIVE ANGLE F ATTACK
CORFECTIONS TO THESE DISTFIBUTIONS.
SOME OF ALL OF THE CORRECTICN
FACTORS IILI- BE SUPPLIED AY THE
USEF.

CALCLfl.ATE Tl-E Z FOFCE COI,IPCNENTS
FOR OISTFIBIJTEC' MASSEs ANO Z FORCE
AND Y }'CI'ENT COiTPONENTS FOR
CONCENTFATEO MASSES IF INCLUDED
(KLUEL(5, = 5, lN THE IEIGHTS GRIDe
CALCULATE THE Xr Yr Z FORCE
COMFONENTS FOR DISTFIB\,TED MASSES
AND Xr Yr Z FORCE ANO I'IOMENT
COHFCNENTS FOR CONCENTRATEO MASSES
IF INCLUDED (KLUEL(S1 = 5) fN THE
HEIGHTS GRIDT

DO NC' CAL(ULATE INERTTAL LOADS IN
THE TEIGHTS GRID.
CALCULATE INERTIAL LOADS IN THE
IlE IGHTS GR ID.

O FIXED VARIAELET EQUAL TO ZERO.

DO NOT CALCULATE NOR STCRE ON UNIT
11 THE SYMMETRIC RIGID-SUFFACE
AEEOOYNAMIC - INFLUENCE .
COEFFICIENT MATEITX FOR EACH MACH
Ni.,IilREF AND UNIT DYNAi, IC PRESSgFE.
CALCULATE ANO STORE ON UNIT L7 THE
SYMMETF IC R IGTO.SUFFACE AERODYNAfTIIC

INFLUENCE - COEFFICIENT tr{ATRIX
FOP EACH MACH NUMBER AND UNIT
DY NA t'I C PRESSI,'RET

DO NOT CALCULATE NOR STCFE ON UNIT
I7 THE ANTTSYHT{ETRIC RIGID.SUFFACE
AERCDYNAMIC - INFLUENCE -
COEFFIC IENT MATtrI X FOF EACH IIIACH

KLUEL( I3I

KLUEL( I4 
'

= 14

FASTOP-SOP-ALAM
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I TEM DATA DE SCFI FTI ON

NUMBER NND UNIT DYNAHIC PFESSURE.
= 15 CALCI,LATE AND STORE ON {'NIT 17 THE

ANTI SYMMETFIC RIGID-SURFACE
AERODYNA{IC . IISLUENCE .
COEFFICIENT IIATRIX FOR EACH HACH
NUITIBER ANO UNIT DYNAMIC PFESSURE.
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! KLUEL ( 18'
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r KLUEL( 19I
o

. KLUEL( 20 )
a

a

a

a

a

r KLUEL ( 2I I
a

a

a

a

a

. KLUELI 221
a

a

aaa

DO NOT CALCULATE TOTAL
STRUCTURES GFID.
CALCULATE TOTAL LOADS
STRUCTUFES GRIDT

LOAOS IN THE

IN THE

KLUEL( 16l = O FIXEO VARIASLET EQUAL TO ZEROr

O FIXED VAFIAELE, EOUAL TG ZERO.

= I 9 FT XED VNF I A8LE.

= O DO NOT CALCULATE INERTIAL LOADS IN
THE SIF9CTUFES GRID. KLUEL{2OI = O

lF KLUEL{ 12 } = O.
= 20 CALCULA?E ThE INEETIAL LOAOS IN THE

STRUCTURES GRTDI

=17

=21

AT THE TIIdE OF CALCULATION DO NO-T

LIST SYI,IMETRIC AND/OR ANTISYI,IMETRIC
Pt GI D-ST.RFACE AEFOOYNAI{IC INFLUENCE
COEFFICIENT MATRICES.
AT TI.iE TI}'E OF CALCULATION LIST
SYMMETRIC AND/oR ANT ISYtift{ETFIC
Rt GID.SUPFACE AEFOOYNAMIC INFLUENCE
COEfFI C IENT idATR ICES .

DO NCT CALCITLATE AERODYNAilIC LOADS
IN THE STFUCTURES GRIO. KLUEL(2!l =
O IF KLUEL(A) = O.
CALCULATE AERODYNAI{IC LOAOS IN THE
STRUCTURES GRIDT

o

=22

FORBAT = (l014l.
UPON THE CCNTFCL

OATA AFE ENTERED
SUBFOUTINE CLUEST

NUMBER OF CAFDS IS 3 OR LESS DEPENDING
HORD OPTIONS ENTEFED AS DATA.

BY THE SUBFCUTINE ALAM THROUGH THE

****,| *+'t rt+***'l+**rl***tl* *+ +'} ****,i **+****** +*+'t* ++t**+tl*****'l'i**t*t
1t
g*

* AO AERODYNAI'IC INFLUENCE COEFFICIENTS FtrF SUESONIC FLOT t
,i--*
s*
** *** + ** * * *'l + * *t + **,i't** **** ** *+'i ** * :f * *** **+++ tt+**+ *:t *l****'tt+a*+ t
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t
+
*
*
,;
*
*
*

IF IN AODITICN TO SUBSONIC FLOT A SUPEFSONIC FLOT *
ANALYSIS IS TO BE PEFFORMED (KLvEL(2) = ?lt TtlE SURFACE *
cEOttETRY ilUST BE IDENTICAL FCR BOTH AEFOOYNAIIIC MODELS. *

*
*** +* t*:i* * ***t* *+{:tt* t* ****:r**t *,: rt*r}* tf :}**+:t* *+*+****:}*** +**+*** +
f+

I TEiI DATA DESCF I PTION

4r ... LOGIC ITEI4 +t* NO DATA f,I* t
*
tl
*
*
t
*

IF SIBSOi\IC FLOI ANALYSIS IS TO BE PEFFORUED (xLuEL(l) =
I I T ENTER THE FOLLOYI NG SEVEN ITEi{SI GTHERUISE
(KLUEL(I) = OI AMIT THESE ITEI,ST

t
*
*
*
t;

t
*

LSEO IITHIN THE PROGRAI' TO GENERATE THE PERTINENT TITLE 'T
ANO PAGE NUI4BEF APPEARING IN THE TABLE OF CONTENTS AT +
THE END OF EACH EXECUTION. REHAINING COLUMNS {FIVE TO T

SEVENTY TTOI MAY BE USED FCF ANY DESCFIPTIVE INFORilATION +
THE USER IISHES TO INCLUDE. *
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5r ... LAOI
a

a

a

a

aaa

IOENTIFIES TIE AEGINNING OF THE
CARD INPUT OATA TO THE AERODYNAMIC
INFLvENCE COEFFICIENTS FOR SUBSONIC
FLOI SUEIIODULET IN THE AUTOI,!ATED
LOAD ANALYSIS MODULE (ALAHI. MUST
EE ENTERED AS SHOIN.

NUMBER OF MACH NUITIBERST

NUI,IBER trF SPANTISE AREAS ON THE
SURFACE.
IF SUPEFSONIC FLOU ANALYSIS
(KLUEL(2) = 2I IS ALSO TO BE
PERFORilEO.

NUI9BER CF PANELS ON THE SURFACE.
IF SUPERSONIC FLOT ANALYStrS
(KLUEL(2, = 2I tS ALSO TO BE

FASTOP-SOP-ALAlri

;;;;;;;;l
2 3456? e9d

rit---:l
FORI{AT = (lA4tr NUMBER OF CARDS IS l.

DATA AFE ENTEFEO EY ST,BFOIJTI}iE Ll AND SUBROUTINE LDB
THEFE IT IS P'SSED TO SUBFOUTINE OTABLE TO GENERATE THE
PROPEF HEADING FOR THE TABLE OF CONTENTS.

*tri*,i+:lt+ltl++r|+'ii+******* ** *****:i*:3* **t t*++t+';+*t*++ *+*l}tt*t*+3* t;

6r at.

a

a

a

a

a

a

a

a

a

a

iulrrrN_z €

951-< 6

-z^
-z

ITOT z 150
z- loo

89



+
*
*
*

I TEM

I
* 7. o.. R

*.
*.
*o

*3

DAT A

aaa

SEE FIGLRE IET

REPEAT THE FOLLOT

9. ... OI'{EG(Il

DESCRI PTION

PE RFOFftIED.

RADIUS 8F FUSELAGET tN.
TF THE FUSELAGE IS NOT TO BE
INCLUDEDT LET R = O.OOl. UHEN
SUPEFSONIC LOADS ARE ALSO TO BE
INCLUOEDTHENR=O.OOt.

SEltiISPANT lNr

ING I f Ei! FOR I= I r. .. r NSA.

LEADING EDGE STEEP ANGil-E FOF THE
I' TH SPANUISE AFTEAI STARTING
INBOARDT DEGo

ITDTH FOF THE ITTH SPANTISE AREA
STARTIt\G INBOAFDT IN.

CHORDIISE LEADING ED6E
DISCONTINUITY FOR THE I'TH SPANIISE
AREAT IN' PLUS IF THE LEADING EDGE
F AN OUTBOARD AREA IS AFT OF THE

FASTOP.SOP.ALAM

*
*
*
*
+
I
*
*

0*I*

DYI(I'

AD(II

+ FORMAT = ( 3I4l o Nef,{BER OF CAF DS I S I .
rl
+ DATA ARE ENTEFEO BY SUBFOUTINE LI.
*
*++*)::;** **++ i**+ **r;**ri*++*+ t*******:t+t+:l+**:i*+***tl*+* lrt*++**+**'3 *

:l

R:}
'3

a

..r S

SEE FIGUFE lA.

FORMAT = 12E12.41 . NUfIIBEF OF CAROS IS l.

DATA ARE ENTEFED EY SuBPOI/TI NE Ll.

**++ + +t+ * t+ +**+t* *t+ ri* **+*+ * t *+ tt +***+ *tr|+tt++*+:3*:l++*tat+a+!t+at+ t
**

ENTER (FT]UF VALUES OR LESS PEF CARD' AND
REPEAT THE FOLLOIlING ITEM FOR I=lr.rrlNUHANo

8. ... AtrACl-(L I'ACH NUMBEF.

FOFHAT = ( 4E12.4, . NUI{BER OF CAFOS tS ( NUiIAN-! )/4 }l r

OATA ARE ENTEFEO BY SLBFOI,TINE LI.

***!t * *t t *'** + **+ ++ ** +tt '}*t| *+ t *rl* *+t* * *+**+ * *++*+*t,l r:'|**ti*t3+l+***ttl
**

*
t
*
t
*
*
*
+
:;

*
*
*
*
tl
*
*
ri
+
*

s

t
t
*
*
:;
*
:]
*
*
*
*
*

+
*
t
*

r+
ti

t
t
ri
:l

*
t
*
*
!t
:t
*
+
*
t
*
t
a
*

:t
*
*

I

a

a

t

a

a

a

a

a

I

n-i
,
t
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I TEM OATA DESCFI PTION

ADJACENT INBOARD AREA. UUST BE ZERO
IF KLUEL(2} = 2.

AREAT IN' POSITIVE IF THE TFAILING
EDGE OF AN OUTBOARO AREA IS AFT OF
THE ADJACENT INBOARO AREAO I4UST BE
ZERO IF KLUEL(2| = 2o

AFT LIMIT OF THE FIRSY CHORDTISE
STRIP IN THE I'TH SPANUTSE AREA
ST ART I r\G I N EOARD. PERCENT C}{ORD .

AFT Lll,lIT oF THE SECOND CHOROIISE
STRIP IN THE IITH SPANHISE AREAT
PE FICEN T CHOFIDT

IO NUI'BER CF SPANTISE STFTPS IN THE
I I TH SPANT I SE AFIEA.

7 NUII4BER OF CHOROWISE OIVISIONS IN
THE FIRST CHOROTISE STPIP AND THE
IITH SPANTISE AREAO

7 NUMBER OF CHORDDISE DIVISIONS IN
THE SECOND CHORDIISE STRIP AND THE

FASTOP-sOP.ALAI'

t
t
*
t
+
+
*
*
*
+
t
ri
*
*
*
*

:;
r|

*
*
t
*
*
*
*
*
*
*

*
,l
rt
+
:3

*
*
+
*
$
:i

a

a

a

. AE(I!
t

a

a

a

aa t

SEE FIGUFE IE.

*
ti
*

':***'; **+**:l tl:l******':::*r* ** *'t **,t* *,1*,ttrlr|**+***rt**';***********:l*+** +

* lE.
r*

*
* REPEAT THE FOLLCTI|\G ITEM FOF t= lrr".rNSAr
+
*
'l lOo ..o PERCHI(Il
*.
*.
*o

t O PEPCF2(II
*.
t1
fr
* r NSPNL( ll 4_
+.
tr
* . NCPLT(llz
*.
*o

*.
* . NCPL2ltlz,
:i.

q'

:B

*
*
+
:t
+
*
:l
+
+
t
t
+
+
*
]
t
*
+
*
*
t
*

cHoFDrrsE TRATLING EDGE L-
DISCONTINUITY FOR THE I'TH SPANTISE I+

FOFI{AT = ( 4El2.4l . NUHBEF OF CARDS IS NSA.

OAIA ARE ENfERED BY SUBROUTINE Ll.

t
THE CHOFDIISE STRIPST DEPENDENT ON vAFIABLES PERCHI(L *
AND PERCH2( I I T ARE OEFINED IN FIGURE ID. THESE TIO :}

LII{ITS hILL PFOVTDE A I{AXITUM CF THREE CHORDIISE STRIPS ,}

IHEFE T}TE AFT LIUIT OF THE THIRD CHOFDYISE STRIP IS THE *
SURFACE TRAILING EDGE.

THE SPANIISE STRIPST OEPENDENI ON VARIABLE NSPNL(II' ARE
DEFINED IN FIGUFE IC.

THE CHOFCTISE DIVISICNST DEPENDENT ON VARIABLES
NCPLIIIIT NCPLz{I), AND NCFL3( I)T ARE DEFINED IN FIGURE

9l



ITEM DATA OESCRI PTTON

*
r:

*
*
*
*
*
rl
*
*
f
*
t
*
ri
*
+
*
+
*
+

a

a

. NCPL3(t' 
=7D

aa a

IITH SPANWISE APEA.

NUMBER OF CHORDUISE
THE THIRD CHORDIISE
I ' TH SPAN*I SE AREA.

DIVISIONS IN
STRIP ANO THE

*
cP*

*3Ir
*
+
+
*
*
+
,f
*
*
*
*
*
*
*
+
r:
*

*+ ** * * * *:l * * * t} + * * * *:t t * * * * * ** + + *:t * ** * t; *** ****,B * +** +* +** *+'t** ***+** *
**

THE CHOFDHTSE PANELS ARE NUMBERED STAfiTING FFOIT{ THE TIP
LEADING EOGE iICVTNG AFTT AS INDICATEO' FACH CHOROIISE
STRIP iIAY CONTAIN UP TO SEVEN PANELS BUT THE TOTAL
NUMBER OF PANELS IN TTIE FOFE-AFT DIRECTION I{UST NOT
EXCEED SIxfEEN, THAT ISr NCpLt (I ) + NCeL2( I ) + NCPL3{ I)
SHOULD EE EGUAL TO OR LESS THAN SIXTEEN"
NOTEO IF IN THE IITH SPANUTSE AFEA THEFE IS BNLY ONE

CHOFOIISE STRIP UITH 6 CHOFDWISE DIVISIONS AND 5
SPANTISE STRIPSI THEN DATA YOULD BE
IOOrO lOOr0 a 6 0 O.

FORUAT = 72F6.214141. NufrlBER OF CAROS IS NSAo

DATA ARE ENTEFED BY SUAFOUTINE LI.

ENTEF (FOUF VALUES OR LESS PEF CARDI AND
REPEAT THE FOLLOTING ITEl,l FOR I = tro.o'NSA1 = NSA+I\ \

CHORD FOR I'TH SPANTISE AREA C-
BEGINNING IIITH INBOARD CHORD OF I
FIRST SPANHISE AREA ANO ENDING HITH
OVTBCAFD CHORO OF LAST SPANTISE
AREAr INo

NUI'BER OF CARDS IS (NSAT-I ,/4 } IO

DATA ARE ENT€FED EY SUEROUTINE LI T

*
rt
+
:t
* ll.
*
*
*
*
t
*
*
*
*
*
*

..! COFDI(I)
a

a

t

aaa

SEE FIGUFE IB.

FOFMAT = l4EL2.4l.

IF SUPEFSONIC FLOI ANALYSI
= 2' ENTER FCLLOHING SEVEN

S tS TO BE PERFORMEO (KLUEL(2I
ITEUST OTHERUISE (KLUEL(2) =

I
*
ri
tl
,|
*
t
:t
*
+
*
*
+
*
*
*
t
+
t

**t*******t***+*'l*:i***:l*+****+**t*+*'i+***+*+,1 *t*t:|**t*+t:|*'tt1**t;
*

1_ _1 T i :: : :: : :-: ::: ::: : : - :: :: : :: : ::l:- ::: -:::::: ::: :-:::: x
:i

*+*** * *:t***:l *:t* **+!F+*+* ** **++ ** **** * * l**it*** ** +*:;*t*******t'i**+**
1:t
t 12. .. . LOGIC ITEt,
+

I** NO DATA +*+

rt
+
:l
*

rl
*
*
*
+

*
:t
:l

FASTOP-SOP-ALAH

92



TTEM DAIA

+ OI OM IT THESE ITE}IS.
+

DESCRIPTION

NUMBEF OF MACH NUMBERST

N\rilt3ER CF SPAN.ISE AREAS
SURF ACE .

NUMtsER CF PANELS ON THE

NUMBER OF CARDS IS I.

EY SUBROUTINE L2.

FADLt,S OF FUSELAGEr IN.
FOR SUPERSONIC FLOWr F = O.OOl.

SEMTSPAITI IN.

SOP - ALAM

93

+:* * +* 't ** *** +* +**:i +t|+* ** +*+*:i+ +* *******,f + ***++ * *+:l++*'3** *+*+*+*++ tl

a:i
* I3. ... LACz IDENTIFIES THE BEGINNING OF THE +

* T CAPD INFUT DATA TO THE AERODYNAMIC t
* T INFLUENCE CCEFFICIENTS FOR *
* r S\TPEFSCI\IC FLOil SUBMOOULET IN THE :i
* T AUTOT,ATED LOAD ANALYSIS MOOULE '}
* rr o (ALAM) o l'lesT BE ENTERED AS 5HOrN. ,t

1*
+ USED TITHIN THE PREGFAM TO GENERATE THE PERTTNENT TTTLE I
* AND PAGE NT,I'BEF APPEARING IN THE TABLE OF CONTENTS AT +

* THE END CF EACH EXECUTION. REIVAINTNG COLUMNS (FIVE TO *
t SEVENTY TTO I TAY BE USED FOR INY DESCFIPTIYE INFORI'ATION +

:t THE USER r I SHES TO I NCLUDE . +

atl
*
*
I
*
:|
+

a*
* FOPiTAT = (lA4lr NwMBEF OF CAFDS IS l. +

ati
t DATA AFE ENTEFED BY SUtsFOUTINE L2 ANO SUBRO{/TINE LOB I
+ h,HEFE IT IS PASSED TO SUBROUTINE OTABLE TO GENERATE THE t
.* PFOPER HEACING FOF THE TAELE OF CONTENTS. '}
1*
:X*rt+*rltt+***tf++:ttt********tt**+!t:*++i***t*+:***tf*+:f+tt++***:l++****

Ntn *
*

ONTHE N I
"5( t

suRF^cE. JT j
I
t
t
:l
*
*

*** t* + +:t + t* t t :} *t t*+ * * +* * * *'t * * :* * * * * t * :tt * t'l* t + :t + t* r;!t * !}+t **t +* *l*t'i *

+
* t4.
*
*
*
:l
*
tt
t
+
*
*
:I
f

*
* 15. ... F
io
*r
t oo r S

... r,iuMAN4 e
a

o NSAl 2

:
... trolz loo

SEE FIGVFE I8.

FORMAT = (3t41.

DATA AFE ENTEFED

t
:l

:;

R+
ri

s:
FASTOP



*
I
:l
:3

t
*

*
*
*
+
*
*

:l
rt
:i
*

.+
L+

rt
ti
+
*

*
*
a
*
+
*
I
*
t
+

I TEl,l DATA DESCRI PTI ON

SEE FIGUFE IA.

FORIIAT = l2El2.4l. NUMBER OF CARDS IS l.

DAIA ARE ENTEFED EY SUBROUTINE L2O

t+*+t+'t*+,;rll'i,i***$***t}+t,t**ttt*tt**++l*+**++**++t****:l+*****+**t+
*a

ENTEF (FOUR YALUES OR LESS PEF CARD} ANO
REPEAT THE FCLLCTING I TEM FOR [=I T .. I T NUMANo

l6r ... Al.lACh(1, MACH NUlirBEF.

FOFiTAT = (4El 2.41. NUMBEF OF CAROS IS (NUI{AN-ll/4 +t.

DATA ARE ET\TEFED EY SUEROUTINE L2.

a+t;t*I}t+|}tl}lltltrt*l*****a**tjl*ittt*t+***+**+*++**,;*+**:l***********
**
*
*
*
t l7o
+
a
+
*
*
t
*
*
:l
t
t
:i
*
tl
*
*
t
*
:i
+

*
t
t
I

SPANT!SE AREA

***f,t ***+ + **,t:l +t++t*+ ';t **** +* '** * *t** * ttt+*+*'l *:l*l'ti* *t:t* * *+**:l++ *
fr;
f THE CHOFOWTSE STRIPS, DEPENOENT ON YARIABLES PEFCHI(I' *
* AND PEPCF2(I', ARE DEFINED IN FTGURE IDT THESE TTO *

FASTOP.SCP-ALAM

REPEAT THE FCLL CW I NG I TEI,I FOR [= lr...rNSAo

srEEP ANGLE FOR THE 0-
AREAT STARTING I

t
:I
il
'*
+
t
t
*
*
*
t
*
tt
*
*
rl
+
+
+
*
+
*
+
*
,:
*
*
*

r

... OMEG(Il
a

a

a

. DY I ( I )
a

a

. AD(I)
a

!

a

!

a

. AE( I )
a

a

a

oaa

LEAD TNG EDGE
I ' TH SPANTI SE
INBOARO T DEG'

WIOTH FOF THE IITH
STARTIhG INBOARDT

CHORDTI SE LEAOING
DI SCONT INUI TY FOR
AFEAr IN.
MUST BE MADE EOUAL
SUPERSOiTIC FLOII .

CHOFOf,I SE TRAILING
OI SCONYINUI TY FOR
AEEA r I N.
MUST BE MADE EOUAL
SI/PEFSONIC FLOro

A-
SPANTISE +

FOF

IN.

EOGE
THE IITH

TO ZERO

EDGE
THE I'TH

TC ZEPC

SPANT I SE

FOR

SEE FIGURE IB.

FOFMAT = ( 4EI2.4). NUI..EEF OF CAFIDS IS NSA.

DATA ARE ENTEFEO BY SUBFOUTINE L2.

94



I TEM DATA OESCRIPTION

* LI MITS TILL PFOVIDE A MAX IT,UM CF THREE CHOFDTISE STR IPS 'T

t flHERE THE AFT LIf{IT OF rHE THIRD CHORDLISE STRIP IS THE '}
* SURFACE TRAILTT\G EDGE. *
+l
I THE SPANTTSE STRIPST DEFENDENT ON VARIABLE NSPNL( I ), ARE I
T OEFINEO IN FIGVFE IC. *
**
* THE CHORDIISE DIVISIOI,ISI DEPENDENT ON VARIABLES t
+ NCPLI ( I }I NCPL2( I ) I AND NCFL3( I I. ARE DEFINED IN FIGURE 't
* lE' t
t*
**
* REPEAT THE FCLLCIING ITEM FOF [= l1'..sNSAr *
't**+
* 18. ... PERCHf(I) AFT LIMII CF THE FIFST CHOROTISE *
* T STRTP IN THE I'TH SPANHISE AREA T
* I START ING INEOAROT PEHCENT CI{ORD r *
+.r;
* o PERCh2( I t AFT LI lt, IT CF THE SECOND CHORDUISE ';
* o SfRIp IN THE I|TH SPAN{ISE AREAr I
* r PERCENT CHORDT *

I : NspNL rrr lto NUMBER cF spANrrsE srRlps rN THE N:s :
I o I t TH SPANWI SE AREA. J '}

; : N.FL trrr z? NUMBER cF .H'RDTISE DrvrsroNs rN N:i I
* . THE FIRST CHORDIISE STRIP ANO THE II t
i o I'TH SPANWISE AREAr I

I . 
".". 

zr rrl z NTTMBEF oF .H'RDTISE DIvIsIeNs rN N^t:l
* O THE SECOND CHORDUISE STRIP ANO THE (J*
t ; I I TH SPANIISE AREA. t

I . NcpL3 rtt 4L7 NUMBEF oF cHoRoursE DrvrsroNs rN fttti:
* T THE THIRD CHORDIISE STRTP AND YHE J* *
* oor IiTH SPANHISE AFIEAo *
,lt
+ THE CHCRDTTSE PANELS ARE NUiIBEREO STARTING FROT THE TIP *
* LEADING EDGE I'CVING AFT. AS INOICATED, EACH CHOFDIISE I
* STFIP MAY CONTAIN UP TO SEVEN PANELS BUT THE TOTAL +
* NUI'BER CF FANELS I N THE FOFE-AFT DIRECT ION I,TUST NOT *
t EXCEED SIXIEEN, THAT ISr NCPLT(I) + NCPL2(T) + NCPL3(II +
* SHOULD EE EOUAL TO OR LESS THAN SIXTEEN. *
* NOTEO IF IN THE I'TH SFANTISE AREA THERE IS ONLY ONE t
* CHCFOTISE STRIP TITH 6 CHCFOHISE DIVISIONS ANO 5 *
* SPANTISE STFIPST THEN DATA I{OULD BE *
* lO0.O 100.C 5 6 C O. +
*t
* FORMAT = 12F6.?T41,41. NUMBER CF CARDS IS NSAo II
**
T DATA AFE EI\TEFED EY SUBFOUTINE L2o *

FASTOP.SOP-ALAM
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ITEM OA 1A DE S€R t FTI ON

*:;*'l* *** *:t* t**********:t*+** +* ** * ++***:3+**+**+***:t* **f**+*tt+:i*+tt**
+*
*
t
*
*
*
+
*
*
+
*
t
.+

*
rt
t
+

ENTER (FCUF VALUES OF LESS PEF CAPD) AND

REPEAT THE FOLLOIING ITEM FOP t = le...rNSAt = NSA+lr

*
*
rl
:|
*
*
ri
t
+
+
*
:i
tl
*
*
*

19. ... CORDI(I)
a

o

CHORD FOF I'TH SPANHISE AREA C,
BEGINNtrNG TITH INBOARD CHORD OF I
FIRST SPANXISE AREA ANO ENDING TITH
OUTBOAFD CHORO OF LAST SPA}.UISE
AFEAr I No

a

aa a

SEE FIGTRE lB.

FORMAT = (4E12.41' NUi{BEF OF CARDS IS (NSAf-ll/4 + l'

DATA ARE ENTERED BY SUBFOUTINE L2T

+
*
+
I

*+*:i+*** + ++ ** + **t**,} 't ** **,t* 't:}** * ++ t*+*++'}* **:t ** **'}*+t},}***:}*+****:}
**

C. INERTIAL LOADS

a
rt
*
t

* * *'| *,i *:i + + * + **,t + t * * :3 * * t; * rt t| * :t * + +* * *
*

rl*+ *+*** + ***tt*t3** *tt*:t ** *rt** ** :|+

*
* 2Oo ..r LOGIC ITEtt'! ++
t
t

I NO DATA I+I

I IF INEFTIAL LCADS ARE TC BE CALCVLATED (KLUEL(I2I = T2) *
+ REAO TFE FOLLOHING FOUf,TEEN ITET{ST OTHERUISE (XLUEL{ I2) *
* = 0) OMIf TFESE ITEI{S. t
t*
*'r++* **rt+*t t*at*tt:tt *** *+tt* f,,1+t:;+++,i**++**:;++***+ **+**++******++ tf

t;

IDENTIFIES THE BEGINNING OF THE '}
CARD INFUT OATA TO THE INERTTAL +

LOAOS SUBI,IOOULET IN THE AUTOI'IATED *
LOAO A N ALYS IS MODULE ( ALA}I I r T'{UST *
BE ENTERED AS SHOTN. *

*

i
*
*

*
* 21. r.. LAOT
*r
to
*.
* rrr
:|
* USED IITHIN THE PFOGRAI' TO GENERATE THE PERTINENT TITLE *
+ AND PAGE NUMBER APPEARING IN THE TABLE OF CONTENTS AT *
+ THE ENO OF EACH EXECUTION. REMAINING COLUMNS (FIVE TO *
* SEVENTY TTO} MAY BE USED FCF 

'NY 
OESCFIPTIVE ITSORIIATION *

+ THE USER IISHES TC INCLUDE.

SOP - ALAM
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+
*
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I TEM OATI DESCRI PTI ON

FOFITAT = ( lA4t. NUMBEF OF CAPGS IS l.

DATA ARE ENTERED EY sIBROVTINE L7 AND SUAROUTINE LOA
I'HERE IT IS PASSED TO SUBROUTINE OTABLE TO GENERATE

PFOPER HEADItTG FOF THE TABLE OF CONTENIS'

**t +*l l!} ++*t; +*'}*!i+ +**+ t* *t t** t:t **t|*t+*+* t;*l *t

t
+
t
*
*
+
t
+
r;* * tl
I
+
* 22o
I
t

*
*
*
*
t;

+
+
+
*
+
:l
+
:t

I
:l
+
t
*

TI,IE +
*
*

** ***+ tl*t a*tt3*:!
:l

* r Nr 
=,trco*o

*
hJMBEF OF DISTRIBUTED TEIGHT GRIO N,P ]FOI NTS.

NUI,TBEF OF DISTRIBUTEO AND N,^,
CONCENTRATED TEtrGHT GRIO POINTS. V'

ro. NrD I tooo
a

a

a

. NFC
!

a

a

a

a

a

a

taa

+
,;
+ 23 . ... XREF I
to
*o
+.
*.
* T YREFI
*o
tlo

*o

*r

* E ZREFI

NUI{BER OF FLIGHT CONDIT IONS.
NOTE THAT NFC PLtJS NT/I{BER OF LOAD
CONDITIGNS ENTERED ON CARDS IN ASAI'I
MUST B€ EOUAL TO OR LESS THAN 8.
AL5C NOTE - THE N\rxBEF OF FLIGHT
CONDITI GNS PRESCFItsED FOR
AERODYNAMIC LOADS (IHEN KLUEL(4) =
4l IN ITEM 37 !,IUST HAVE THE SAI'IE
VALUE ASSTGNED IN THIS ITEH.

+
+
+
+
a

C*
*

N.r
:t
*
t
*
*
rl
*
*
rl

FORUAf = (3I4r. NUMBEE OF CARCS IS l.

+
I

*
*

* DATA AFE ENTEREO EY SUBROUTINE INERTL. *
ttl
+t**+ tt +** ** r+ t*r+*****+ +*+* *** + * ++!t*t**t***+*'l+* +**:I:;*t*+t*+**t* +

* THE CCCRDINIIES IN THE FCLLOUTNG FOUR ITEMS HUST BE *
+ SPECIFIED IITH RESPECT TO THE ORIGIN OF THE UEIGHTS I
+ GFIO. *
tl
r**r+3r**trrt+t*:l+**++t *t+*+*'l't++*++*:i+:::i++*++**+*++t++**+l****+*

+
T.

X COORDINATE |,HERE THE NORI.{AL LOAO X; .
FACTORS AND ANGULAF VELOCTTIES AND I\ *
ACCELEFATIONS ARE MEASVREDI t
POSITIVE AFTI INo :i

v cooPDTNATE IHERE THE NoRi{AL LoAo yI i
FACTCPS AND ANGI.LAR VELOCITIES ANO , K *
ACCELER AT I ONS ARE *tEASuF ED r :t

POSITIVE TO THE LEFTT IN' +

Z COCFDTNATE THERE THE NOFiIAL LOAD ,-*;

FASTCF-SCP-ALAM

s7



ITEM DI TA OESCFIPYION

FACTCRS AND ANGI,L AF VELOC I T IES AND
ACCELERATIONS ARE MEASUREDT
POSITIVE UPr IN.

:l
+
t
*
*
rt
:l
t

I
t
*
*
:t
*
,;
t

a

a

aa !

FOFiTAT = (3El2r4l. NUMBEF OF CAROS IS l.

DATA AFE ENTEREO EY SUBROUTINE INERTL.

+*++t t jf +****+****t:i,i*+*+*++ ******+:l ,t+'**'t+***+*!t+**+**'3:lt****,;**:l*
**

ri
RaF€AT THE FOLLOSING ITEM FOF K = lr.r.rNllD. *

-*
... XMr{xl X COCROINATE OF THE KITH VW +
O DISTRIBUTED MASS CENTER OF GRAVTTV'AK *
o POSITM AFTr IN. t
a-

. YMr(x) Y cocFDINATE OF THE K|TH Vw:
: :::IfiX:'T: Iffi'.-::}:1-:' GRAVITY, /K 

I
' -**. ZMT'(K' Z COORDINATE OF THE K'TH L,, *
r DISTRIBUTED MASS CENTEF OF GRAVITYT A *
. POSIIIUE uPr !N. *

] or*,*, TEIGHT cF K'TH orsrRrBUTED HASS' ,[ i... LB.
t

FOFHAT = (4E12.41. NUMBER OF CARDS IS NID. I
:*

DATA ARE ENIEFED EY SUBROUTINE INEFI TL. *
+

t
*
:3

+ 24.
+
*
I
a
t
:|
*
:t
*
+
,|
t
t
+

*
*
I
I

r;

+
* REPEAT TFE
I FOF KC = lr
*
* 26. ... XMIC(KC

FOLI-OTING FIVE ITEMS
.rrrNllC = NW NID.

) X CECFDINATE OF THE KCITH

FASTOF SOP - ALAM

l* I +* +** lt * r t ++tt t}*++ *+ *t +t t**+ * *+ t**++* + :} *+ ** ***a lt+f *'lt a,l t*+*t t
t*
| 25r o.. LOGIC ITEI/
t
I

t*'l NO DATA *:t*

* Ir OISIflIBUTEC ITASSES (KLUEL(5t = O) ONLY APE fO BE
* TNCLUDEO OMIT THE FOLLOUING FIVE ITEMST OTHERTISE tF
* OISIRIBITED AND CCNCENTFATED IiIASSES AFE TO AE INCLUDED
f (KLUEL(5) -- 5l ENfER THE CONCENTRATED IEIGHTST rHtCH IS
* THE FOLLOTING ITEI.I T AND ENTER THE MOMENTS ANO PRODUCTS
* OF INERTIA OEPENDING UPON THE AODITIONAL CONTRCL WOFD
t OPTION XLUEL(ltl. (SEE THE NEXT LOGIC ITEM.l
'}t
t,;+*+ + 't++ +* ll ri ++*+:i ** *'i**:t,; *+rt+ ***t***+**++:t+*+tt tr*****+*+*+t*:i*+* *

*
ri
*
*
*
*
*
+
*
*

r|
*
+
+

w:i
X.,^ *

9A



I TEM DA TA DEsCR I PTI ON

CONCENTFATED [IASS CENTER OF
GRAVITYT POSITIYE AFTr INo

Y COORDINATE OF THE KC!TH
CONCENTRATEO MASS CENTER OF
GRAVITYT POSITIVE TO THE LEFTT IN

Z COOFDINATE OF THE KCI TH
CONCENTRATED HASS CENTER OF
GRAVITYT POSITI- UPr IN.

WEIGHT OF KC'TH CONCENTRATEO MASSr
LB.

*
+
t
*
*
*
*
ri

*
*
*
+
*
*

a

a

a

. YMiC( KC I
a

a

t

o ZHtC(KC)
a

a

a

. Pi{rC(KC I
aaa

+
:t

w*
Y"ri

I

-u/ *
Lcri

I

*H:
* FOFMAT = (4El2o4lo NelrEEF OF CAROS IS lr FOF THE KCOTH
* CONCENTFATED llASS.
+'t
i DATA AFE ENTERED EY SUBRCUTINE INERTL. *
*:l
tt* 3t **++ ** tt* trl* ttrf *** *+ t* ttl* * t* * 't +*+*,:* *t* +t t* * t * t*:lr}t+r;+++** *
+
4 27 o .. . LOGIC ITEI' *** NO OATA +**
*
*

t
*
*

:;
*
t
ri

rl
*
+

+
*
t
*
*
+

+

TF A LTXITEO NUITBEF OF LOAD COI'PONENTS AFE TO AE +
CALCULATEO (KLUEL(lll = Ol FEAD THE FIRST AND OI,IIT THE t
sEccNo ANo TH IRO OF THE FCLLCT ING THREE ITEt{Sr OTHERTISE 'l
IF ALL FORCE AT{D MOMENT COMPONENTS AFE TO BE CALCULATEO t
(KLUEL(III = II) OMIT THE FIRST ANO FEAD THE SECOND AND *
THIRD CF THE FCLLCUING THREE ITEHS. *

rl

*
*
* 2E. oor PIYYI(KC,
:fr
+ .r.
*

***** **** !r'it*:i:l:l* l***** ** *+ +'|:;* 'i**tl* * ***++**+*****t+***+t*t*****:l
*

-W :i
THE Y AxrsfyyK*

ID CENTER OF .- I
- LB. +

*
IS le FOR THE *

*
*
T DATA AFE ENIERED BY SIBFOUTINE INEFITL.
*
f lt** ++!it:l+ f t'} *+t**+**f !t+t+ *:l:l*+ *,t++ 'I*+:i+***ri**t t+**'t'}t*'|t****'|t a
+
+
* 29. ... PIrrrlrCl
*.
*r
*o
* r PIYYT(KCI
*o

ri

:: . lx'x:l :,.i: 
oll, 

J'E=x,lI';,Ix* i
POSITIONT IN**2 - LB. *

oF rNERrrA ABour rlE Y Axrr IIr:
KCTTH SEIGHTS GRIO CENTEF 66 I/N*

SOP . ALAi,I

99

MOUENT
AT THE
GRAVITY

UOI'TENT

AT THE
GRAVITY

r/ouE hT
AT THE

FASTOP .

OF INEFITIA ABOUT
KC'TH IEIGHTS GR

POSITION' IN*+2

I'iUlirEER ft- CAFDS3 FORH AT = I l2ltEl?o4t l2Xl 't KCITH CONCENTFATED MASS r



I TEM DATA DESCRI FTION

t
+
*
t
t
+
*
+
:i
tt
*

*
+
*
t
*
t
I
i
t

*
t
+
t
*
ii
*
*
I

a

a

r Plzzr(xcl
o

aa a

FOFilAT = ( 3E12.4).
CONCENTRATED PASS.

GFAVITY POSITIONT IN**2

MOUENT OF INERTIA ABOUT
AT THE KCTTH UEIGHTS GR

GFtAVtTY POSITIONT IN+:12

NulrrBEF 0F CARDS IS I r

- LEe t
_Wr

THE Z AxrS IzzK+
ID CENTER OF }
-LE. *

ri
FOF THE KC.TH ,}

rl

DATA ARE ENTEFEC EY SUBROUTINE INERTL.
*
:l
*

t+*:i+ **:; * ***'tt*tt +**,i t****'t ** ** * ***++*:t**++*,| *+**+**+*+*:i *t!t**t**

t
* 30o .!. PIXYh(KC,
t}r
,}o
*.
*.
*r
:lo
r o PI lzr (xc)
*r
*.
*e
rt.
lo
*o

* e PIYZI{KCI
*r
fr
*e

*o

* .. ',i
* FOFMAT = I 3El 2.4 ) .
* CONCENTFATED IUASST
ri
t DATA ARE ENfEFED EY S./BROTJT IhlE INERTL.
*
**t*t*t****t*t**ttt*+**trr*:it'tti+*+*++lt+ttt+t't*ttt*t*tttttti**ttll
*a

*

FFODUCT OF INERTIA ABOUT THE X-Y TT., I
AXES AT THE KC'TH BEIGHTS GFID 

'A'N 
*

CENTER CF GFAVITY POSITTONT *
FGSITIVE FOR OIRECTIONS *
COFRESPCNOING TO LEFT HANO AXES T:

WITH Z POSITIVE UPr IN**2 - LBO *
- \A/ :r

FReDLCT OF INERI IA ABOUT THE X-Z I-r,z *
AXES AT THE KC' TH HE IGHTS GPID A&TTT 1
cENTEfr 0F GFAVITY POSITIONT r
POSITIVE FOR DIRECTIONS +
COFRESPONDING TO LEFT HAND AXES *
rlTH Z POSITIVE VPt IN'ttl 2 - LB. .. )t

-V1/ *
FRODUCT OF TNERYTA ABOUT THE y-Z Irr,..
AXES AT THE KC'TH UEIGHTS GFID ,OI\*
CENTEF OF GRAVITY POSITION' }
POSI TI VE FOR DIRECT IONS +
COFRESPCNDING TO LEFT HAND AXES +
'IITH Z FOSITIYE UPr IN**2 - LBl :i

:|
NUT,iBEF OF CAFDS IS 11 FOF THE KC'TH *

t
I
t;

!t

REPEAT IHE FOLLOTING FOT,R I TEI,l5
FOF EACH FLIGHT CONDITION FOR J = lro.. rNFC.

ENTEF ( F TFTEEN VALUES PEP CAFID I
FOF THE J'TH FLIGHT CONDITION FOR L = lrooor15.

3lr ... TITLEJ(LrJ) TITLE DEFINING THE JrTH FLIGHT
... coNoITION.

FASTOP. SOP. ALAM

roo



I TET{ DATA DESCRTPTTON

FORI.{Af = ( lSA4r. NUMBER CF CAFDS I5 I r FOR fHE JrTH
FL IGHT CONOITION.

OATA ARE ENIERED BY SUBFOVTTNE INERTL.

*,;t+**t**,;tr;t+t+**t+rlt**t***++**+.*t+**l*+t,i++t***+tr*tl*ttt+:**+t+
+t

+
*
*
+
+

*
*
*
*
*

*
t
:t
*
rl
*
t
*
*
*
t
t
ri
ti
*
*
*
*
tl
+
*

*
*
*
t
*
*
*
*
*
t
*
*
+
t|

*
t
I
*
+
+
*

ENTER (TFREE
FOR THE JI TT.i

32o ... PVEL(Jl
I

a

YALUES PER CARD)
FLIGHT CONDI TION

VALUES PER CAFDI
FLIGHT CONDITION

a

. ovEL(J )
a

a

a

. RVEL(J)
a

aa a

FOFHAT = (3E12.41.
FL I GHT COND IT I O N.

ENTER (THREE
FOR THE JITH

..t PACC(Jl
o

a

o

t

. oAcc(Jl
a

a

a

a

. FACC(Jl
a

aaa

RIGIO ECDY FOI-L VELOCITY ABOUT X

AXIS PASSING THROUGH Yf,IEFI ' ZREFIT
POSIf I YE RIGHT SIDE DOrN' FAD./SECI

RIGID BCDY FITCH VELOCITY AEOUT Y

AXIS PASSING THFOUGH XREFTT ZREFIT
POSITIVE NCSE UPr RAD/SECo

RIGID BODY VAII VELOCITY A6OUT Z

AXIS PASSING THROUGH XREFIT YREFIT
POSITIVE NOSE RIGHTT RAD/SEC'

NUYBEF OF CARDS IS TI FOR THE J'TH

P

R

OATA ARE ENTEFEO EY SUBROUTINE INERTL.

**,1*:t t,i* **:t** tt* + ttl*+:t,t ***tt+* *** rI+**t** lt+**t t***** *:i**+*a+*+*t* lt
**
t
*
*
*
* 33r
t
*
t
t
t
*
*
r;

*
*
t
*
t
*
t
+
+

RIGID ECDY FOLL ACCELEFATION ABOUT
X AXIS FASSING THROuGH YFEFI,
EREFI, FOSITIVE RIGHT SIDE DOTNO
RAD/SEC*r2.

RIGID BCDY PITCH ACCELERATION ABOUT
Y AXIS PASSING THROVGH XREFI'
ZREFI r POSITIvE NOSE UPr
RAO/5EC**2.

FIGID EODY YAW ACCELERATION AtsOUT Z
AXIS PASSING THROUGH XREFIT YREFtT
POSITIVE NOSE RIGHTo FAD/SEC**2r

P

o

R

:|
*
,:
*
+
*
*
*
*
:;
*
*
!t
*
*
*
+
*
*
i
*
*

FORII{AT = (3E12.4r. NUMBEF OF CARDS IS lr FOR THE J'TH
FL IGHT CONDTT ION.

DATA ARE ENTEFED EY SUBFOTJTINE INERTL.

FASTDP SOP - ALAT,I

tor.



I TETT DATA DESCET PTTON

'i**** **,t*** !}*+*,1***** *:|*+** *+** *** ***:t*+**t** *'t**+***+* **::*+**t* *
rl*
*
*
*
*
* 34r
+
+
*
+
,l
*
*
t;

*
*
*
*
*

I
t+t * * ***
*

+
* 36. ..o LAC4
fr
*.
*o
* ..r
*
* lsED TITHIN trHE
* ANO PAGE NUIYBER
* THE ENO OF EACH
* SEVENTY TTO) HAY
+ THE USEF TTSHES
t+ 7_--_-_-;;l* lcoocoooor

*
+
t
+
Ii

*
*

PROGRAI' TO GENERATE THE PERTINENT TITLE +
APFEARING TN THE TABLE OF CONTENTS AT I}

EXECUTIONO REMAINING Cq-UMNS (FIVE TO *
BE USEO FCR ANY OESCRIPTIVE INFORMATION 'i

TC INCLUDE.

FASTOP-SOP.ALAM

l02

IDENTIFIES THE BEGINNING GF THE
CAPO INP{JT DATA TO THE AEFODYNAMIC
LCADS SUBMODT'-E IN THE AUTOT'.ATEO
LOAD ANALYStrS I{ODULE ( ALA!iI. MUST
BE ENTEFED AS SHOUN.

ENTEF (THREE VALUES PER CARD'
FOR THE JITH FLIGHT CONDIYION

... FACI(JI RIGID EODY LOAD FACTOR IN THE X

. DIRECTTCN, POSITT YE AFT, G'SO
a

. FACY(J) FIGID EODY LOAD FACTEF IN THE Y
r DIFIECTICN. POSITIVE TO THE LEFTI
. Gr S.
a

. FACZ(JI RIGIO EODY LOAD FACTOR IN THE Z

... DI RECTION, POSITI VE uPr G.So

FOFMAT = (3El2o4l . NUIIIBEF OF CARDS IS 1r FOR THE J'
FL lGHf CONDfTfON.

tt
*
*
rt

N, I
Nri

*

N, IDt
:i

TH*
+
,*

*DATA ARE ENTEf,ED 8Y SUBFOUTINE INERTLT
**
t**++:t'l+ * ****'}**'i****** ****t+ *+ *+**** ***** 'i**:i***'|+* +:l'I**+t*+t*+ *
+
*
* D. AE F CDY AII,II C LC A DS

*
*
r|

+
I

* **t'l +*+*t],t*+ 't t **** tt ** **:t*+ *+*rI* +!t*****:tt*:i*+:t++*+t***t +
+

* 35. .. . LOGIC ITEI,
*
r;

+++ No DATA **+

* IF AEROOYNAIIIC LOADS ARE TC EE CALCULATED (KLT,EL(4I = 4I
* READ THE FCLLCIING TUENTY FIVE ITEilSI OTHERTISE
* (XLUEL(4, = O) OI,IIT THESE ITEI,IS.
tf
+**'tt t't* ri t* ++l}** I tl} tlt* 'l t**** rl ****+* * t+** t t*'t+* *'}*t**t**aaaa *++++ *

I
*
:t
*
+
*
*

+
*
*
*



tr TEM DATA DESCRIPTTON

FORyAT = (ll4l. NUMBEF OF CAQDS IS lr

DATA ARE EhTEFED BY SUBFOUTINE L4 AND SUBROUTINE LOE
WHEFE TT IS PASSED TO SUBFOUTINE DTAALE TO GENEFATE
PROPER HEACING FOR THE TABLE OF CONTENiTS.

:;
t
*
,t
,t
+
ri
t
+
*
*

8,.,i: ::l
*
*
+
+
*
,t
*
+

THE I
*
*

t,tIl*$t*+**lt*t+f*rlt,ittt+rf+**+f*+**rl***r*tt*tft*r***:;tl*tt+!**+*ti**tt*
*

... NirAT Z Nrc roTAL hur.rEEF oF DIFFERENT suBsoNrc *

. AND./Of{ SUPEFSONI C AERODYNAM IC *

. INFLUENCE COEFFICIENT TiATPICES *

. I SYMMETFI C AND ANTISYI'METR IC 'I

. i.ATRICES AFE COUNTED AS ONEI THAT :}

. MUST AE USEDo *
a

. NFC NUMBER oF FLTGHT ..NDITI'NS. Nral

. NOTE THAT NFC PLT,S NUMBER OF LOAD T-+

. CONDITIONS ENTEFEO ON CAEDS IN ASAM *

. }.IUST BE EOUAL TO OF LESS THAN 8. *

. NFC SHCI"LD HAVE THE SAI'IE VALUE AS *

. ITEM 22 AtsOVE WHEN INERTIAL LOADS *

. ARE ALSC BEING COMPUTED. *

.-*
:.. p65.2. I NUMBEF cF coNTRoL sr./FFAcEs. NaSI
FORiIAT = ( 3I4). NUMBER OF CAFCS IS l. *

:i

DATA ARE ENTEFEO EY SUBRCUTINE ONE. +
*

*
* 37o
*
*
*
,;
*
*
:i
*
:*

*
*
*
ri
*
i
+
t
*
*
*
***rt* *+*:i'lrt ** * ** * 'i* + * *+ ***t *,* +* ***'l+ t**++*** **:*tI+***++*rF* +**+:3t+ *
1*
1tt
* ENTER (TEN I\UIVBEFS CR LESS PEF CARD) ANO T

* REPEAT THE FOLLGTING ITEM FCR I - l1...tNt'{AT. *
g*
ri 38o ... NU;rCe(t) NUMBER OF TIMES THE I'TH *
t o AERODYNAMI C INFL.,ENCE CCEFF ICIENT *
* ... MATRIX IS TO BE USED. *
g*
* FOR EXATPLE IF THE AERODYNAMIC INFLUENCE COEFFICIENT +

* MATFIX AT M = 0.6 tS TO BE USED FOR TwO FLIGHT *
* coNDITICNS rHEN NvMCO(I) -- 2. FLTGHT CONDITICI\S MUST BE :i
,T ARRANGED AS FAF AS MACH NUTJBEF IS CONCERNED IN THE SAME *
* OFDER AS THE INCOMING AERCDYNAUIC INFLUENCE *
* COEFFIC TENTS. FEPEAT FOP EACH iIACH NUMBEF. A ZERO VALUE ,}

* TNDICATES Ti,AT THE I' TH AEFOOYNAMIC INFLUENCE *
t COEFFICIENf FAfRIx IS NOT IO BE OPEFATED ON. *

FASTOP.SOP-ALAM

ro3



ITEM DA TA DESCFI FTION

NO TE TI{AT TFE SUII OF NUMCC {I ) EOUALS NFCT

FOFITTAT = ( l0I{r. NUIBEF CF CAFDS lS (NMAT-tl/tO +1.

OATA AFE ENTERED BY SUBFOUTINE gNE.

******'3*****l{tt ++*** *t**+,t ********t*r*+***+*+t**'}***l****+***l* *
*a

*
*
r|

*
*
*

t
ti
*
*
:l
*

t:

*
*
*
,t
I
*
:i
*
I

:I
*
*
*
*
t
*
*
*
I
*
*
*
*
*

*4
*
*
t
*
*

ENTER ( TEN YALI"ES CF LE SS PER CARDI AND
REPEAT THE FOLLCIING lfEM FOR I=lr.r.rNUMF,
HHERE NUMF = SUM OF (NSPNL(Ir) FOR I=lr.rolNSAr

:t
*
t
*
*
*
*
*
*
'l
*
*
t|

*
*

39o ... NCH(L
a

40. ... ACI
a

a

aa a

a

aaa

SEE FIGURE 2I

FORMAT = (IOI4). NUMBER CF CIFDS IS (NUI{F-IIlIO }Io

DATA ARE ENTEFEO EY SUBROUTINE ONE.

TRAILING EOGE PANEL NUIIIBEF CF THE
I ITH SPAN{ISE STRIP STARTING TITH
THE CUTBOAFD STRtrP AND MOVING
I NBOARD.

ANGLE OF INCIDENCE OF SURFACE
RELATI VE TO FUSELAGE REFERENCE
LI NE. trOSI TI VE LEADI NG EDGE UPT
DEGo

******** * **+* **+*** t*:;* t*+:l+**** t*,t**t:l,l+***+********:i*** ri***++* *
*+

+

4-*5*
*
*
*
*
:t
+
*

'it* ++ t t+,i * * t * r+*+*t +* t'l*t +t *:l** +*+*++** ******+ri:t**:t *l**+**+*+t***
lg

FOFUAT = (lEI2.41. NUMBER OF CAPDS IS l.

DATE 1P' ENTEFED T'Y SUBROUTI NE ONE E

I . .. . LCG IC ITEII +rr No DATA r*+

IF CONTFCL SUFFACES ARE NOT INCLUDED (NCS EOUAL TO ZERO'
OMIT TH€ FOLLCTING ITEH. CTHEFTISE (NCS GREATEF THAN OR
EOUAL TC ONEI ENTER DATA FOR THE FOLLOTING ITEI{.

**** t *++ * **** *,i* **rt i+** ** +*+ *,1* t; **** ****+***:|+ *ri*:tt+*t**+**t*+** *
*g
+
* REPEAT THE FOLLOWING ITEM FOF K = 1r... INCS.
t
I. ENT€R (E IGHT VALUES OR LESS PEF CAFIOT AND
* EIEPEAT THE FoLLOu, ING ITEM FoR t= I 1 T o. I IT0T T
*
* 4?c ... U( I rK) FRACTION OF THE trTH PANEL THAT Un

FASTOF-SOP-ALAM

t
*
*
+
,;
*

*
*
,;
+
*
t
*
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I TEM OATA DESCRI FTI ON

LIES ON THE K'TH CONTFOL SUFIFACE.

NUMBER CF CAROS I5 NCS*( ( ITOT-II/A +

*** NO DATA ***

TO BE INCLUOED (KLUEL(9) = 9) ENTER
oTHERwISE (KLUEL(9) = O) OMIT THIS

+
t
I
*
*
I
+

aaa

FORI,!AT = (8F6.2).
t).

*
*
*
:i
:t
*
rl

t
*
t
+
*
+
*

*
*
*
*

DATA ARE ENTEFEO BY S,TBROgTINE ONET

**++**t** * *** **+***:l*+t+*+*+***,t +** 'B* ttt*+**+** +*** * *+*+*t +*tt+****
ftt
* 43o .oo LOGIC IfEU
+
t
* IF CATEER ANGLES ARE
I THE FOLLCWING ITEMI
I ITEi4.
*
:l:t+*+*:t+***rtri**:;+rlrt:l***r|rtrl.+,i:l*t3******tlt***+*+**:;tt****t******+tt'} +
l,l
*
*
:l
*
+
*
*
*
t
I
*

REPEAT THE

44r ... B(I)

FCLLCTING ITEM FOR != lr.

INCREMENTAL LOCAL
DvE TO CA|,,BER AND
PANEL CENTERI RAD.

X COOROINATE THEFE
AERODYNAMIC FORCES
DESIREDT IN'

Y COCFDINATE IIHERE
AERODYNAMIC FOFCES
DESIREDT IN'

Z COOFDINATE sHERE
AEFODYNAI,II C FORCES
DESIf,IED, IN.

NUMBER OF CAROS IS

SUBROUTINE ONE.

..7[TOft

ANGLE trF ATTACK
TTIST AT THE I'THa

aa a

t
,i
+

(^*
L*

:l
*
*
*
*
+

FORUAT = (E12.41. NUMBER OF CARDS IS ITOTr

DATA ARE ENTERED BY SVBtrOVTINE ONE.

rlt!t*++**+++l**+ttt*r; t *++*';+ i***:l Ii* + t+ t+ '|t*rl* * i t* *+**+**t*a tr;* *irt I
:l+
t
+
*
*
+
a 45. ... XREF
t.
*.
*o

* T YREF
*.
*o
tlo
* . ZREF
*r
i ...

lt

THE FOLLCTING TTEt{ SHOULD BE ENTEREO IN THE COCROINATE *
SYSTEH GF THE AEFCDYNAT,TIC SURFACE INDICATEO IN FIGURE I. +

*
:l

oYEFALL Xo *
AND I{oI'IENTS ARE I\ I

*
:t

OVERALL V *
AND MOMENTS AFE , R *

I
*

OVERALL Z^ +
AND i{OT{ENTS ARE K *

*

l.
+
*
*
*

FORMAT = (3E12.4).

DATA ARE ENTERED BY

SOP - ALAl,l

t05
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I TEM OATA DESCFI FTION

*****t **'| ***+ *)tl+t+*+,t'I **** trl*t t *'***+***+++,t****++****+***:l:|:|*:;* *
+*

REPEAT ThE FOLLEIING FIFTEEN ITEMS
FOR EACH FL IGhT CONDITI ON FOR J = l1 r o r eNFCr

*
+
*
+
*
*
t
f
*
+
+
*
*
*

ENrER ( sI XrEEN vALr,rES PEFI

46r ... TITLE(JrLl
aa a

FOQPAI = (16A4).
FLIGHT CCNDITION.

CARD)FORL=l

DEFINING THE J'TH
I ONo

CF CAFDS IS I r FOF

r...r 16.

FL IGHT

THE JI TH

*
a
:t
*
rt

*
*
:|
,l
*
*
*
*
*

Tt TLE
COND IT

NvMBER

DATA ARE ENIEREO EY SUBROUTINE ONET

*'t *+ + * * + i * * + :i * + t + *r|,| * t * a i ** * * * + * * t * * + ** + **,t * * f * ** +** :t++:tt ** tt + *:t+ :*

at|
*
+
i
+
*
t
+
*
+
*
,;

*
,}

*
*
+
*
,t
rt

*
t

47. ... AM(Jl
a

a

a

a

a

I

a

a

a

. KsYil( J I
a

a

aaa

4Eo ... CAI{F(J)
a

o

a

a

a

r AIFAC(J,

MACH NUMAEF FOF J'TH FLIGIIT
COND IT tr CN.

DYNAIT{IC PRESSURE FOF JITH FLIGHT
coNoITIONt LB/INtrt2o

ANGLE CF ATTACK OF FUSELAGE
REFERENCE LINE FOF J'TH FLIGHT
CCNDITIONT OEG.

o(J)

ALFT(J)

r;

M**
tt

d*l*
:;

(-r
Fg

rt

+

't*
,
*
+
rl
*
*
+
*

=l

=l

SYUMETF IC PFoBLEM FOR
CONOIT ION'
ASYHT{ETRIC PFIOBLEIII FOF
CONDI T I CN.

J'TH FLIGHT

JITH FLIGHT

*t++* *:l**:l*+*+ *,I * i*t* +* **t*****+ tlrStl ** *+**:t+*:t*+!t*****+*t*:t+***+{'*
**

FORltAl = (3El2.4tll4l. NUMBEF OF CAFDS lS lr FOF THE

J' TH FLIGHT CCttDITION.

DATA AFE ENTERED EY SUBFOUTINE ONE.

ENTER ZERO FOF FIRST VAFIABLE IN THtS ITEIII (CAI'F(J))
IHEN KLUEL(9| = Oo

+
*
t
+
*
*
*
*
*
*
,;

*
rl
*
*
rl
*
t
*
+
ri
*

SCALAR FACTGR ON INCREMENTAL ANGLE K^
OF ATTACK OISTRIBUTION DUE TO C
CAMBER AND TI'IST.
IF TRUE VALUES AFE DESIRED ENTER
UNTTY FOR THIS VARIABLE'

scALrR FACTCR ON INCTDENCE ANGLE Ot K1

FASTOF.SOP.ALAM
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ITEU OATA

to
* ooo

*
+ FOFi4AT = 12E12.41 .
t FL IGHT CONDIT tONr
:l

DESCRIPTION

W I NG r I TH F ESPECT TO Fr/SELA GE r *
IF TRUE VALUES ARE DESIFED ENTER *
UNITY FOF THIS VARIAALE. I

*
NUiIIBEF OF CARDS IS lr FOR THE J'TH :3

*
*

I DATA ARE ENTEFED BY SUEROUTINE ONE. *
**
**++* t+****** +** t ** ***+ **** 't*:l ** ** * * * *t****+* *** ** t;rt+*+*+**** *'l* *
I
* 49. ... LOGIC ItEM *t* NO OATA ***
r*
* IF CONTROL SUFFACES ARE NOT INCLUDED (NCS EOUAL TO ZEROI *
+ OMIT THE FOLLCHING ITElir CTHEFTISE (NCS GREATER THAN OR :;

*EoUALTooNE,ENTERDATAFcRTHEFoLLo'lNGtr'EM.*
**
***++ * t* t !t t* t*rt * ++ ';****+ ** t*+ * t:l+ * rl *t*+*+t:t* t *+ i*t* tt tt* tt**+ **t *

*
*

:;
+
t
ri
*
* 5O.
*
tl
rf
r;
*
*
:|
*
*
*
*
*

ENIER (EtGHT YALLES OR LESS PER CAFD) AND

REPEAT THE FOLLGTING ITEM FOF K = IT..'INCS'

+
*
*
*

oo. DEL(KrJ)
a

a

a

a

o OER(KrJ)
t

a

aa a

FOTATI ON OF
SURFICE FOF
CONDITIONT
OOfN r DEG.

ROTATI ON OF
SURFACE FOF
CONDIT IONT
DIIUN r DEG.

THE K'TH LEFT CONTROL d,,,:
THE J.TH FLIGHT l-l\ t

POStrTIVE TFAILING EOGE *
*

H::lr'"NrRoL 4-:THE K' TH
THE JITH

POSI TI YE *
*
*

FOR *
*

*
*** NO DATA *** *

*
*

CCFFECTIGN FACTORS ARE TC BE *
(XLUEL( 1O) = f O) ENTEF THE 't
OTHEFUTSE (KLUEL(IOI = O} OI.ITT *

*
tl

*
CONTtrCL HOFD OPTTON ASSOCIATED NITH *

FASTOF-SOP.ALAM

107

TRAILING EDGE

FORMAT = (8F6.2t. NUi'IBER OF CARDS IS (NCS-f l/4 t lr
Jr TF FL IGHT COi\DITI ON'

+ DATA AFE ENTEREO BY SUBFOUTINE ONE. *
**
*t+*** ****t*l}****t***** **t+*******:t***+**:t+** ******+t*+t****'l*** *
*
* 5lr ... LOGIC IIEU
f
t
* IF SOME OR ALL CF TITE

'T SUPPLIED BY TI.IE USER
* FOLLOIING NINE ITEMST
* THESE ITEMS.
*

*
* 52. r.. KCI(Jl

ri**** t****** ** **,i++ 'i **+***+ ****+ **** +****a+***+++*+*+*tl'** t**'lt';+ *
**



I TE ltl DATA DESCRI FTI ON

THE RTGID-SURFACE ANGLE-OF.ATTACK
SCALAF CORRECTION FACTORS r Cl( I rJ) r
FOF THE J'TH FLIGHT CONOITION.
CORRECTION FACTORST Cl(IrJ)r ARE
NOT ENTEFED.
ALL COFFECTION FACfORST Cl(IrJlr
AFE ENTEFED.
ONE COFFECTION FACTORT Cl ( I rJl r
APPLICABLE TO ALL PANELS IS ENTERED

CONTFCL hIOFD OPTTON ASSOCIATED fITH
Fl ( I TJ) T THE ADDITIVE CORRECTION TO
THE RI GID-SURFACE ANGLE.OF.ATTACK
DISTRIBUTION FOFI THE J'TH FLIGHT
CONOI T TON '
CORFECTIONST F1(IrJlr ARE NCT
ENTE RED .
ALL CORFECTIONST Fl(IrJlr AFE
ENTEFIED o

oNE CORFECTION, Fl ( I rJ)r APFLICAB-E
YO ALL PANELST IS ENTEREDT

*
!t
t
*
*
I
+
,i
*
t
*
*
!t
t;
*
*
+
+
I
t
*
*
*
t
*
*
*

a

a

o

a

a

a

a

,
a

a

. KFT(JI
a

a

a

a

a

I

a

a

I

aa a

- -J

=-J

*
*
*
t
t
+
,|

*
ri
*
*
*
:i
*
*
*
*
*
*
ri

*
rt

*
*
t
:t
+

*
+
t
*
*
+
*

t r| *tt |itr + **+*t+** +*+* ** + * *:i *** tll+***ri*:tt3:t:l +*:t**+ **t:t***** **:t*!tt* *
+:l

FORUAf = l2l4l r NvMBER OF CAFDS IS lr FOR THE JiTH
FL IGHT CONDITICN.

DATA AFE ENTERED 8Y SUBFOUTINE ONEo

IF KCI(J) = Jr IftrAx = [TOTI
IF KCI(J) = -Jr IttAX = lr
IF KCl(Jl = 0r OMIT THE FCLLOITNG ITEM.

r;

*
*
ri
rt

T ENTER (FOUR
+ REPEAT ThE
*
| 53o ... Cl(IrJ)
*r
*o
t ooo

VALT.ES OR LESS PEF CAROT ANO
FCLLCIlING ITEM FOF I = lr.r.rIl,tAXr

*
scALAR CORFECTTON FACTORS ON ANGLE C^ *
OF A?TACK DUE TO FUSELAGE INCIDENCE I 1
FOR THE JTTH FLIGHT CONOITICN AND *
I.TH PANELo *

*
*
*
*
*
t

*
*
*
,:
+
*

FOFtTAT = (4EL2.41o NUMBER OF CAftDS IS ( Il.{AX-lr./4 } tr
FOR THE J'TH FLIGHT CONDITION.

DATA ARE ENTERED 8Y SUBROUTINE ONET

*** ** tt* * rt +tl'l+';**Jt*+ +* ,},h** +:i *:* **:l ****t+** t*,F ++:t**++t**,t**+*+*++ *
a*

0r OMIT THE FCLLOhING TUO ITEMS.
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+
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I TEH DATA

+ 54. ... FLI(Jt
to
*r
*o

* ooo

+
* FORHAT = ( tEl 2.41 .
,l FL IGHT CONDITION.
*

DESCRI PTI ON

SCALTR FACTOR ON F I ( I rJt r THE K- *
ADDI TI YE CORFECTION TO THE 2 *
RIGTD-SUFFACE ANGLE-OF.ATTACK *
OISTFIBUTION FOR THE JITH FLIGHT I
CONOITICN. *

*
NUMBEF OF CAFDS IS tr FOF THE JrfH +

*
*

I DATA ARE ENTERED BY SUBROUTINE ONET I
**
** +t t 't**t tt ri ttt t** ++ 'tt rlttl * rlt * *,;* **ttt tl*t** * *t*++l} trli *t+ tI} *++l*
t
*
a
*
*
I
r;

*
+
ti 55o
*
t
+
+
+
ri
+
a
:}

I
t
t
I
t
I
ri
+
+
!t
I

IF KFI(Jl = Jr IMAX = ITCTr
lF XFI(J) = -Jr II4AX = lr

ENTER (FOUfi
AND FEPEAT

... Fl(IrJl
a

a

oa a

VALUES OR LESS PEF CARO) AND

THE FOLLOf,ING ITEM FOF [ = l""1lMAXr

+
t
*
t
a
rl
,t
t
*
:t
*
*
!t
t
*
+
t
+
I

tt*** *'t++ **:i* *t* * !}** **+ +*'i* *:i*'t+*)t** *t*+***!i!t+t*:;++ ***t!***t'r*t+** t;

+*
| 56. ... LOGIC ITEM +t* NC DATA l*r
ftB
* tF CONTFOL SURFACES ARE NOT INCLUOEO (NCS EOUAL TO ZERO) *
+ oM I T THE FCLLCTI NG FOI'R I TEl,lS r OTHERI ISE ( NCS GREATER +

* THAN OR EOUAL TO CNE) ENTEF DATA FOF THESE ITErtrSo I

*+++ + +*:t * *+ t t* *:|:3t* +* *,i :}+ ** **+* l+*+*t,;+:it*t+* **t+'t t +lt+tt**+*:t+t'} 'l
tt

FORMAT = (4E12.41 . N./MBEF OF CARDS IS ( IMAX-ll/4 + lr
FOFI THE J. Tli FLIGHT CONDITION.

OATA AFE ENTEREO BY SUBROUTINE OI',IE.

ENTER (TEN VALUES OR LESS PER CARDI AND

REPEAT THE FOLLOITNG ITEM FCF K = 11..'INCS'

ADDITM COFRECTION TO THE <r
NI G ID-SUFIF ACE ANGLE.OF-ATTACK FOR ,
THE J'TH FLTGHT CONOITION AND I'TH
PANELT DEG.

CONTFCL TOFD OPTION ASSOCIATEO TITH
THE EIGID-CGNTROL-SURFACE ANGLE
CF-ROTATI CN SCALAR CORRECTION
FACfOFS r CRT( I r Kl r FOR THE J'TH
FLIGHT CONDITION AND KITH CONTROL
SURFACE.

O CORRECTION FACTORST CRT(trKlr ARE

FA5TOP-SOP-ALAM

57. ..o KCR(KtJ)
I

a

a

a

o

a=

t
*
*
a
t
*
*
*
*
t
*
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ITEM DATI DESCR I PTION

*
*
I
rl

I
*
*
t
+
*
ri
*
*
*
*
t
I
*
t
+
+
t
rl

o

a

a

a

a

a

NOT ENTEREDO
ALL CORFECTION
ARE ENTERED o

ONE COFRECTION
ENTEFED.

FACTORST CRT(IrKlr

FACTOR r CRT( lrKl r IS

*
*
+
:l
*
:l
*
+
*
*
*
+
*
:t
+
+
*
*
I
*
*
*
*

|}
t
*
I
t
+
t
*
*
:i
*
*
t
:l
+
*
*
*
I
r!

t

O KFR(KrJI
a

a

o

a

a

a

a

a

CONTROL TOFD OPTION ASSOCIATED TITH
FR ( I oXl r THE ADOIT IVE CORPECTION TO
THE FIGIO-CONTROL-SURFACE ANGLE OF
ROTATICN FOF THE JTTH FLIGHT
CONDITION AND K'TH CONTROL SURFACET

= Q CORRECTIONST FR(lrKlr ARE NOT
ENTEFED.

= J ALL CORRECTIONST FF( IrKlr ARE
ENTEFED.

= -J ONE CORFECTIONT FR(l rKl r APPLICAALE
TO ALL PANELSI IS ENTERED.

*** t+ 'l***+*,1* *** t**,t*+**'l** **** *** +*+**t*++******'t*rt***+* a*****:i:t
*l

FOR},IAT = ( IOI4I. NUMBEF OF CARDS IS (NCS. I"5 } Ir FOR
THE JT TH FL IGHT CCNDI TI GNO

DATA AFE EN'EFEO EY SUBROUTINE ONE.

REPEAI fHE FOLLCHING ITE} FCF K = lro..rNCSo

IF FCR (FrJl = Jr IMAX = tTOTI
IF rCR(X'J) = -Jr IMAX = lr
IF XCF (KrJ ) = Or ctllT THE FOLLOUING ITElio

ENTER (FOUF VALUES OR LESS PEF CARDT AND
REPEAT THE FGLLCTING ITEI,! FOF t = II...'TMAX.

t
*
*
t
:l
a
*
*
*
*
* 58o
I
t
*
+

t
+
t
*
*
*

FORMAT = (4E12.4). NUI,IEER OF CARDS IS NCS+( ( IIrAX-ll/4 +

ll r FOF THE J'fH FLIGHT CCNDITIONo

OAIA ARE EN'EREO BY SUBFCUTINE ONE.

.ro CRT(trrK)
a

t

a

aoa

REPEAT THE FOLLOWING TTC
EXCEPT T

IF XFR(XrJl = Or OMIT THE

FASTOF -

Rtcro-ceNTRcL-suRFAcE c^
ANGLE-CF.ROTATIBN SCALAR COFRECTION L
FACTORS FOR THE J'TH FLIGHT
CONOITICNT K'TH CONTROL SURFACET
AND T'TH PANEL.

ITEI,IS FOR K = lrrrorNCSl

FOLLOWING TrC ITEl.lS.

SOP - ALAII

llo

+**** *:t*:;:|*:]t*+** +* +* 1* *)t +* ** *tl * ** * * + +****t+t*+*ti';:;tt;:i*t+:it:l***t,i
1*

*
t
*
rl

*
*
ti
t



I TEM DAYI

59. ... FLF(KtJ)
a

a

DESCRI FTI ON

SCALAR FACTCR ON FF(IIKI' T}iE
ADDITIVE CORRECTION TO THE
RIGID-CCNTRCL.SURFACE ANGLE OF
ROTATI6N FOR THE J'TH FLIGHT
CONDITION AND K'TH CONTROL SURFACE.

ADDITIVE CCFRECTION TO THE
RIGID-CCNTFOL.SURFACE ANGLE OF
FOTATICN FOR THE J'TH FLTGHT
CONDITI ONT K'TH CONTROL SURFACET
AND TITH PANEL, DEGI

K+l
+
+

+
+
t
13

+
+
*
t
*
,t
tt

*
t
*
*
t
*
+
+
I
*
,:
,|
rt

+
*
tt
*

*
r;
+
ti
*
*
:*

t
*

r]
:l
t;

+
:i
*
+
*
*
+

a

aa a

FORMAT = ( lEl2 '4 ) . NUMBEF OF CARDS IS I FOR Tl'iE Jr TH
FLIGHT CONOITION AND K'TH CONTFOL SURFACE.

DATA AFE ENTEFED EY SUBFOiTf INE ONE.

Jr Ii4AX = ITCTr
-Jr IMAX = lr

*
:l
:3

*
+
t
*

*
t
:;
*
*
rt
*
*
.r;

*
*
*
*
r:

*
*
*

6Oo o.. FRIITK)
,
a

FORTIAT = ],4EI2C4I ' NUITIBEF OF CARDS IS ( IMAX-I )./4 + t
FOF THE JITH FLIGHT CONDIT'ON AND K'TH CONTPOL SURFACEI

DATA AFE ENTEFED EY SUBFOUTTNE ONEO

E. ICTAL LOIDS

CAFD OATA ARE NCT REOUIFED IN THIS SECTION.
THE CCNTFOL ICRD CPTTON KLUEL(22) DETERI4TNES THE
CALCULATTON OF TOTAL LOADS IN THE STRUCTURES GRIO.

*+*+ !t *r(*,t:}* ** *+** tr;r;+*rl +*** * + *tri**+* *;|ri+++*+* ********** ++ +t *** t*

FASTOP-SOP.ALAH

I ll

a*'lt+*t,|+*tl++tt'i******ttft'tt*+**+*+**r;+:l+++*****t*****'t**'l+'liF'it*:t
**

IF KFF(xrJl
IF KFR(xrJ)

ENTER (FOUR VALUES CF LESS PEF CAPOI AND
REPEAT THE FOLLOTING ITEM FOe t = lr r. o r Il,lAX.

{z

a

aaa

*:r*** * t* + *** + +*+t*t *+*'i ++**:l* *:i* *+:[* +****t**,**+:]*** *+*:]*+ **tt*'t**
:lt



ITEtt DATA DESCRIPTION

**++* * ** +++*r:r,Iri***** f *****t rl*****+****:t***:t******* *+++*l**it+t+*
**
*
t
+
*
+
+
*
+
,;
*
t
+
*
:l
t
*
*
*
*
+
+
I
t
*

ASA i'lAS Of{

AUTOII'ATED S'RENGTH ANALYSIS/OPTI14IZATION MODULE

PFEFARAlICN OF CIRD DATA

* THE STFENGTI. ANALYSIS PROGFAM FEOUTRES THE FOLLOUTNG I
I DATAo *
+t
*!lt t + t+ r + lr rr I ** t,t*!t+*+:i:*+*t+ +******:r*+t {::t**rt**** ** t*t+****tti:l+* *

I.

+
t
t
*
*
+
*
*
+
*
*
*
*
+
*
*
*
*
tl
t
*
:t
*
+

A. GENEFAL DESCRIPTION AND LIMITATIONS

,;
,} lr t.. SA00
*c

lr
tr
* rro
*
'x USEo IITHIN THE PFCGPAI, To GENEFATE THE pEPTINENT

I AND REFERENCE PAGE NUiIBEF APPEARING IN THE TABLE O

:T CONTENTS AT TI-iE END OF EACH EXECUTION O RETiAIN ING

* COLUMNS (FIVE TC SEVENTY TTC} MAY AE USED FOR ANY

I DESCRIPTIYE TNFORMATION THE JSEEI IISHE5 TO INCLUDEO

*

IA4). NU}'BEF OF CARDS IS I.

FASTOP-SOP.ASA}4

I l2

CARD INPUT DATA MUST ALHAYS EE ENTERED FOR THE I4AIN
PFCGRAM. REMAINING DATA UILL DEPEND UPON THE OPTTONS THE

USER I S EXEFCTSING.

TNFOFMATTON PROVIDED IN THE FCLLOIING SECTIONS IS
INTENOED PRIMARILY TO BE USED FOR THE PREPARATION OF

DATA TC EE PUNCHED ON CARDS. i4ORE GENERAL TYPE
INFORTATION ABGTIT PROGRAM CAPAEILITIES IS PFESENTED IN
THE'PFIOGRAT' APPLICATICN' qECTIONT

IDENTIFIES THE BEGINNING OF THE
CARD IT\FUT OATA TO THE AUTOMATED
STFUCTUFAL ANALYSIS ANO

OPTI MI Z ATtr ON i'IODULES ( ASAltl AND

ASOM)o MUST BE ENTERED AS SiTOIN a

TITLE
F

*
t
*
t
*
*
t
+

l-';;;;;
her+so

E,ttt-
FOFMAT (

000
7A9

*
*
t:

+
+
:I
*
*
+
*
*
*
*
t
*
rl
+
+
t
*
+



I TEM DATA DESCRI FTI ON

DATA AFE E}{TEFED EY SUBFOUTINE ASAM AND SUBROUTtrNE LDB 'rHERE IT IS PASSED TO SUBROUTINE DTABLE TO GENERATE THE *
PROPEF ttEAOllrc FOF THE TABLE OF CONTENTST tt

t
:l**++ t+**++ it ti*rt* *t* r** tt *+**r* *t *++** ttt:[*****:t't+* **:]****+****+** +

*
*
*
t

t
t
*
+
*
+
*
t
*
*
r*

*
+
*
*
*
:t
+

*
rt
:;
*
*
*
*
*
*
*
+
*
*
*
:!
t
t
a

ENTEF (SIXTEEN TOFDS PEF CARD)
FOF THE FOLLOTING ITEil FOF L= Irr..r15.

2t r. . TSHS(L) SUBTITLE CONSISTING OF ONE

TILL BE LISTED AFTER THE T4AIN TITLE AT THE TOP
PAGE OF THE LISTEO RESI,LTS AND |ILL A€ USEO TO
THE TYPE OF STFENGTH ANALYSIS BEING PERFORiiEDT
SUBTITLE IS INCFEASED TO EIGHTEEN TORDS TTTHIN
PPOGRAMS THERE THE LAST TIC TOFDS ARE USED TO
THE PROGFAT' FRCP sHICH FESULTS ARE LISTED.

FOFIUAT = ( 1614, . NUfIIBER OF CAFDS IS l.

DATA ARE ENYEFED BY SUBFIOUTINE ASAi,l .

CARD.

OF EACH
DEF INE
THE
THE

TOENT IFY

l+***+**+ ++* *t+* **+**:i****+ *+t:***+t*+**rt**:l*+ !****++*:f**'i* t*tl*+*+ *
:;
,|
*
*
,+

*
t
:i
t
*
r|
t
+ 3r
*
*
*
*
*
*
t
*
+
*
t
t
*
rt
*

... KLUES(
I

. KL {rES (
a

a

a

a

. KLLES(
a

t KLUES I
a

a

a

a

a

. KLUES (

*
*

ALL CLUE VALUES INCLUDTNG ZEROS I,IAY BE ENTERED IF THE *
USEF SO DESTRES. IF THIS APFFGACH IS TAKEN A CARD 'CONTAINING CNLY ZEROES SHEULD NOT BE INCLUOEO TS OATAT *
IF THE USER IISHES TO IIINIMIZE THE AilOUNT OF DATAT HE *
i'tAY ENTEF ONLY T\ON-ZEFC CLT,E Y'LUES ACCORDING TO THE *
PROCEOURE DISCUSSED IN 'CCNTROL IORD OPTIONT SECTIONE *
f,IEGAROLESS OF IHICH APPFOACH IS TAKEN THE LAST NON.ZERO *
YALIE ON THE LAST CARD T'UST BE PRECEOEO BY A NEGATTVE *
SIGNo *

*
*
*
*
*
,i
*
:i
t
t
a
*
t
I
a
*
+

rt

2l

3)

4)

I FTXED VAFITABLE.

O DO NOT LIST INTEFHEDIATE
THE INITIAL PHASE.

2 LT ST I NTERMEDI ATE OvTP\,,7

OUTPUT IN

IN THE

5) =

INI TIAL PHASE.

O FIXED YARIABLEI EOvAL TO ZERO.

O DC t\CT LIST ELEI{ENT COPNEF FOFCES
AND MOMENTS FOF' EACH ANALYSIS
CYCLEo

4 LIST ELEMENT CORNER FORCES ANO
UOi{ENTS FOR EACH ANALYSIS CYCLE.

O DC hCT LIST NODAL OEFLECTIONS FBR

FASTOP.SOP-ASAti
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ITEM DATA OESCFI PT ION

EACH ANALYSTS CYCLE.
5 LIST NEDAL DEFLECTIONS FOR EACH

ANALYSIS CYCLE.

DO NOT LI ST IIATRIX NAMEr
TNPUT/OUTPUT UNIT N\,T,IBERST FILE
NUMBERS T AND IIATR trX SI ZE FOF TIOST
OF THE IMPORTANT UATFICES.
LI ST M ATR I X NATIET I NPUT/OUTPUT UNI T
NUMBERST FILE NUI'IBERSi AND I,IATFIX
SIZE FOF MCST OF THE II.4POFTANT
MATRICES.

DO NOT SAVE THE STFUCTURAL
STIFFNESS MATRIX FOR USE IN
VIBRATICN ANALYSIS.
SAVE THE STRUCTURAL STIFFNESS
MATFTX FOR ISE IN VIBRATION
ANALYSI S.

DO NOT SAVE THE FLEXIBILITY MATRIX
FOR USE IN VIBRATION ANALYSIST
SAYE THE FLEXIBILITY HATRIX FOR 95E
IN VIBRATION ANALYSIS.

IN CURFENT FUNT LOADS AFE NO.T
AVAILABLE FROM CARDS.
IN CITRRENT R\iNr LOADS ARE AVAILAALE
FROH CARDS.
(lN CUFFENT VERSION OF PROGFAI.I AT
LEAST CNE DUMHY LOAO CASE I{UST BE
ENTERED ON CARDS IF KLUES( I3' =
13. )

O DO ftCT INPUT LOAD CASES FROM ALAttt.
IO INPUT LCAD CASES FFOH ALAI4.

DO NCT LIST APPLIED COHBINED LOADS
(FROM ALAM AND CARDS) AND/OR
FLEXIBILITY I{ATFTXT
LIST APPLIED COMBINED LOADS (FROM
ALAM AND CAFDS' AND/OR FLEXIBILTTY
MATFIX.

DO NOT LIST THE FOFCE BEAMING
TRANSFORMATION MATRIX FROM THE
DYNAMICS GRID TO THE STRUCTT'RES
GRID INCLUOING BOUNDARY CONDITTONS.
LIST THE TFANSFORMATTON 14ATRIX FROM
THE DYNAMICS GRID TO THE STF9CTURES
GRID INCLUDING BOUNDARY CONDITIONS.
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*
!t
*
+
I
+
+
*
*
*
+
*
+
tl
t
t
:l
t
I
*
:;
*
*
*
+
*
:i
t
*
+
+
*
t
tt
+
*
*
t
t
*
*

6

+
+
*
*
+
*
*
*
+
*
*
t
t
*
*
*
,l
t
*
*
I
rl
*
*
*
t
:;
)t
*
*
*
rl
*
*
ti
:i
t
*
*
*
+
:t
+
*
*
*
*
*
+
!:

*

a

a

t

a

a

a

a

a

a

a

t

a

a

a

a

t

o

a

a

a

a

I

a

a

i

o

a

a

o

a

a

I

a

a

a

a

a

a

a

a

o

a

a

a

o

a

a

a

a

a

!

KLUES( 6I =

KLUES( 7l =

KLUES( e) =

KLUES( 9t =

KLtiES ( l0l =

KLLES(lll =

= ll

KLLESI T2I = O

=12

FASTOF-SOP-ASAftl
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I T€l,l DATA DESCRIPTTON

PERFOFII{ . STFENGTH ANALYSTS/REDES IGN
BEFOFE SAVING STIFFNESS OR

FLEXIBILITY MATRICES FOP VIERATION
ANALYSIS.
EXECTJTE ONLY THAT PAET OF STRENGTH
ANALYSIS PROGRAM WHICH GENERATES
THE STIFFNESS OF FLEXIBILITY MATRIX
FOF USE IN VTBRATION ANALYSIST

DO NOT SAIE THE ELEIIENT STIFFNESS
r,rATFlx"
SAVE THE ELEI{ENT STIFFNESS IIATRIX.
LET KLUES(r4t = l4 IF KLUES(?I = J

OR KLUES(8) = 8r

*
+
:l
*
'}
+
*
t
+
*
*
+
*
I
*
*
*
t
*
:t
*
*
+
+
:t
*
*
*
,;
*
*
*
*
*
*
*
r;
*
t
+
r|
*
t
+
tl
t
ri
:l
|}
rl
*
*

*.
tr
*.
:i.
*o
*r
*o
*r
*e
*o
t.
*o

*.
tr
tlo

*.
+.
+.
*o

tr
*.
tlo
*.
*r
tlo
*o
*r
t3.
t;.
*.
*.
*r
:lr
*.
*.
*.
lr
*.
*.
*.
*.
*r
*o
to
*o
*r
*o
tr
*o
tlr
*o
*o

KLUES( l3D =

= 13

KLI,ES(l4D = 0

= 14

KLUES(l5l = Q

= 15

KLUES( 16I = Q

= 16

KLUES( I?I = Q

=17

KLUES(18) = Q

= l8

KLUES( I9I =

= 19

DO NCT SAVE THE
tlATRIX.
SAVE THE OUTPUT
KLUES{15) = 15
KLUES(Bl = 8.

OUTPUT HEHBEF

tlEMBER iIATR tXr LET
IFKLUES(7I=7OR

DO NOT SAVE THE STFUCTUFAL
DI SPLACETTENT/OYNAiil C LOAD
TR A NSFO Fi! AT I ON MATR I X I
SAUE THIS r,tATRIXr LET KLUES(16) =
16 IF KLUES(8) = 8.

INITIAL PASS THROUGH THE STFUCTURAL
OPTIMI ZATION PRBGRAI'r (SGPI .
SECOND OP SUBSEOUENT PASS THROUGH
THE STFUCTUFAL OPTIMIZATION PROGFAIi
(50P I .

DATA IS NOT BEING PASSED fRCil FOP
TO SOP IN THIS RUN. LET KLUES( I8I
= O IF KLUES(17) = Or
DATA IS BEING PASSED FROM FOP TO

SOP IN THIS RUNo

CLUES 19 - 25 SHOULD BE Oi,IITTED IF
KLUE(26) = 0.

ANTISYMi4ETF IC FPEE FREE V IBFAT ION
MODES TO BE COIIPUTED TN AVAUO ENTER
KLUES(2OI TO KLUESI22) AND CMIT
KLUES(23) TO KLUES(25'
SYI'UETFIC FFEE FREE VIBFATION I'ODES
TO BE CCUPUTED IN AVAr{. OMIT
KLUES(20I TO KLUES(22' AND ENTER
KLUES(23' TC KLUES(25}

KLUES(20) = O TGNCFE FIGID BODY LATEf,AL

FASTOP-SOP.ASAM
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I TEM DATA DESCFI FTION

TRANSLATION.
20 INCLUDE LITERAL TRANSLATION.

O IGNCRE FIGID BOOY ROLLT
2I INCLUDE ROLL.

O IGNCRE FIGID BODY YAU!
22 INCLUOE YAUr

O IGNORE FIGID BOOY FORE.AFT
TF ANSLATION.

23 INCL9DE FOf,E-AfT TRANSLATIONO

O IGNCFE EIGIO BODY VERTICAL
TP ANSLAT I ON O

24 INCLUOE VERTICAL TRANSLATION.

O IGNCFE FIGID BODY PITCH.
25 INCLUDE PI TCti.

NAME OF NEI MEMBEF HATRIX
CONSISTING OF TIO TORDS OF FOUR
CHARACTERS EACH. SUGGESTEO NAi4E IS
SOPMEMES.

*
*
t
i
+
*
+
*
*
*
:}
)i
*
*
*
*
+
*
*
*
+

t
*
t
*
*
*
*

+
+
r;
t
*
*
*
*
t
t
+
*
t
+
i
f
*

a

a

a

. KLTJES(2rl
a

a

r KLUES(,221
a

a

' KLTJES( 231
a

)
o

. KLUES( 24}
a

a

a

. KLUES ( 2=)
aa a

4r rr. NUi{El4B(L
a

!

aa a

+
*
t
*
*
:l
+
*
*
*
+
rt
*
il

*
*
rt
,l
*
+

'l
:t
I
1'

t
I
*
rl

,t
*
*
*
t
I}

+
*
*
+
+
+
*
+
*
t
*

FORI'AT = ( ICI4I. NUMBER CF CAROS IS THREE OR LESS
OEPENOING UPON THE CONTFOL HORD OPTIONS ENTERED AS DATA.
NOTE THAT THE LAST CARO CCNTAINS THE LAST OPTION IHICH
IS INDICATED BY A NEGATIVE NUTBERT

DATA ARE ENTEFED BY THE SUBROUTINE ASA},I THROUGH THE
SUBFOUTINE CLUESO

**t|t rt+** +t*t * ++*+ rt*** ***,1*rl *l** +'i*** **'ltt***'tt*,1**+**+*+*++***t**
I}:t

FOF,{AT = l2A4 l. NUMBER OF CAFOS lS l.

OAfA ARE ENfEFED BY SUBROUfINE DATASA.

*
*
t 5. ... MAXAN
*r

+***t*:}***f++r;*+t)t*i$**lt+'ltr**t**rt*+tltlalSt!t+t*+**::*+++*:t+l:l++tt*
+
t

MAX I t, trD, Nuil eER OF STR{/CTUFAL *
REDESIGN CYCL€S TO BE PERT4ITTEO :}

FASTOP-SOP-ASAlr
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I TE I.l DATA

a

a

a

a

o

I

a

a

a

a

. HAXANI = Q

a

. NLcl e
a

a

a

a

aaa

FORHIf = (3I41.

7 t ... CONCR
a

a

a

a

a

a

a

. CONCR I
a

. SCFAC
a

... SFlrIN

FORMAT = (4F5.01.

DESCRI PTION

ISTRESS CONSTRAINT).
IF THIS TTEI{ tS LEFT B-ANKT THE
PROGNAM WILL PERFORM A STRUCTUPAL
ANALYSIST PRINTING OUT OEFLECTIONST
STRESSEST AND OTHEF INTERI{EOIATE
OUTPUT THE USER XAY REOUIRE. NO
RESIZTNG OF MEi,|BERS TTLL TAKE
PLACEO IF KL\/E(6} = O IN SOP LET
MAXAN = Or

FIXED vAFIABLET EOUAL TO ZERO.

TOTAL NtiMBEF OF LOAD CONDITIONS
FROM ALAM AND FROM CARD DATA
ENTEFED IN THIS MODULET
AT LEAST ONE OI'MMY LOAD CONOITION
MUST BE ENTEREO ON CARDS IF
KLUES(f3l = 13.

I\UMBEF OF CAROS IS I r

CONVERGENCE CRITERION FOR TEIGHT
DIFFERENCES T

IF THE CHANGET FROIi ONE CYCLE TO
rHE NEXT' IN THE STRUCTUFE'S TOTAL
HEIGHT IS EOUAL TO OR LESS THAN THE
CONVERGENCE CRITERION, THAT PHASE
OF THE PROGRAH IILL BE TEFT.TINAT€DT

FTXEO YARI AELET LEAVE BLANK.

FIXED VAFIABLEI LEAVE H-ANK.

FTXED VARIABLEI LEAVE BLANKo

NUMEER OF CARDS I S I.

t
*
+
ti
+
I
:I
t
*
*
*
*
t
*
*
*
*
*
+
+
*
t
*

DATA ARE ENTEFEO EY SUBFOUTINE DATASAO

*
*
*
*
+
+
*
*
*
t
t
:3

*
*
t
*
*
+
tl
*
t
*
*

*+*+***:t**t*+at*+****+*t*+**t*:t+l.****+***+'********tt**tt*+*+rt**t*a
**

:l** No DAIA ***I
*
*
*
*
t

6t r.. LOGIC lfEil
*

IF LOAD CONOITtrONS ARE INCLUDED (NLC GREATER THAN ZEROI *
ENTER DITA FOR THE FOLLOIING FOUR ITEMST OTHERIISE (rtc +
EOUAL TO ZEROI trilIT THESE ITEl,lSo +

*
t+*+*rtri+* *t**l**:;**t* t+ ++ f +*tl ** ***,;******t***t**+++ *+*t****+**** +

3
I
+
*
*
*
*
+
*
*
+
*
ti
I
a
*
*
a
*

SOP . ASAM
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t
*
*
t
*
,l
*
t
a
rl
I
rl
+
*
a
t
+
*
+ OATA ARE ENTEFED BY SUBROUTINE DATASA.
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ITEM DATA DE SCF T PTI ON

';***tB t:i+ + 't* +**:l**+* *+:t***+:i *)t rl* *+**rt ****'f t+**'[+*+* +l****rt*+*+***:]
**
rl
I WHEN BLANK CAFDS ARE ENTEFEO FOR THE FOLLOTING THREE
t ITEXS' A DEFAVLT YAL9E CF {.NITY TILL BE IJSED FCR ALL
I REDLCTIEN FACTCRS.
*
,;**'l ,f **** * * *:l *:l*rl {* *+ *+:t*'}* *+rf t************:}t****:}:}**+*+**t+*****
++
t
*
r;
*
I
*
*
*
*
*
*
****,;,] ** *'l'l+ a** *+ ****:l* **** **++* ++ +* t'l***$*'t+*+*l:;*:i+*****+***** *
*r

:i
+
rt

*
t

ENTER (EIGHT VALUES OR LESS FEF CARDI AND
REPEAT THE FOLLCIIhG ITEM FOR t= I e...1NLCr

8 . .. . TE t\S ( I ) ALLOIiABLE TENS ION REDUCT I ON FACTOR
... FOR THE I' TH LOAD CONDITION.

FOFMAT = (eF4.0). i\UMBER OF CIROS IS l.

DATA AFE ENTEFEO EY SUBFOUTTNE DATASA.

ENTER (EIGHT VALUES OF LESS PER CARO) ANO
REPEAT THE FOLLCUING tTEM FOR t= lr...rNLCo

*
tl
*
t
:i
*
t
t
*
+
*

*
*
*
*
t
+
*
+
r;
+
+

9r ... COMP(L

. ... SHEAF(L
aa a

ALLCTABLE COTTPRESSI ON REDI/CT ION
FACTOF FOR THE ItTH LOAD CONDITION.

ALLOTABLE SHEAR REDUCTION FACTOR
FOF THE I'TH LOAD CONDITTONO

:;
t
*
t
*
:t
+
+
:t
*
+

*
*
*
*
:i
t|

t
*
+
*
*

* *+ * + * ++ * *'i + * :i ** * *'l :; * * * * * ** t + t * * l* * * t ** * * * :3+ ***** + rt *:|* :l t,} + *+* * *t :t
**
+
t
it
,i
* l0
,i
+
*
*
+

*
*t +*+ i ** * t+ + t* +* * t* l++* t+ rr* +* '3+ **t*+ *+* i+* *+*+ ++* 't+***t++*++t *'i': *
+*
* ll. .o. LOGIC IfEM
*

IF KLUES ( I7 
' 

=
THROUGH SOP AND

FORMAT = (EF4.0). NUMBER OF CAROS IS l.

DATA AFE ENTEFED BY SiJBFIOUTINE DATASA.

ENTEF (EIGHI YALUES OR LESS PER CARD) AND
REPEAT THE FOLLOH ING trTEM FOR I- I r o o . o NLC.

FORMAf = (EF4.O|. NUIIBER CF CAROS IS lo

DATA ARE ENTEFED 8Y SUAFOUTINE DATASA.

:i
*

t** No DATA *r* *
:l

I7I THIS IS THE SECONO OR SUBSEOUENT PASS t
ALL DATA ITEI.IS FROH YHE FOLLOTING TTET' *

FASTOP. SOP-ASAI{
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I TEM DATA DE SC FI FTI ON

* YO THE EN'D CF SCP ARE OMITTEO. AT THE END' THE STNGLE !i

* OATA CARD OF ITEM 38 INDTCATING LABEL(O)TENDSARUN IS THE *
+ LAST CARD. *
**
+*++**'l** **+*t * ** *r| *+ t,t +*+**t++* +*** **+:*+**** *t:f +* ++**+ ** +l* **** +

f*
* 12. ..r COUi4ENf
+
*
*
*
*
t
+
*
*
+
:*

*
*
*
+

*'31 NO DITA tt** +
*
*
*
*
*
:;
+
t
*
*
t
t
*
t
,l

A LABEL CAFOT DESCRIBED PREVICUSLY TN THE 'PFOGRAM
APPLICATIOI'{S SECTION' r I,UST PRECEDE EACH OF THE NINE
POSSIBLE OATA BLOCKS THE USER MAY TISH TO ENTER. THE
FGFMAT OF T}'E LABEL CARD AND THE FORMAT OF EACH DATA
BLOCK IS DESCRIEED IN THE FCLLCIING PAGESO NOTE THAT
THE PRCGFAY TILL CCNTTNUE TN READ ADDITIONAL DITA BLOCKS
UNTIL IT Ei\CCLNfEFTS A ZEFO LABEL CARD

LAEEL CAFDS ANO CIFFESFCNDING OATA BLOCKS SHOULD BE
ENTERED IN THE ORDEF TN IHICH TTEY ARE DESCRIBED IN THIS
I4ANUALT EVEh THGUGH LABEL NUMBERS IILL NOT BE IN
SEOUENCE .

**:t**:i +++*'lrt ++*+* ri*+ t +*t**+ ** ** * +,t *,i **** *+*!t* ****** *****+ **+***it +

a*

Be NODAL GEGI'ETFY COORDINATES AND BOVNDARY

CONDtrTICNS

1. GEC}TETRY CtrORDINATES At\D BOUNOAFY CONOITIONS

**+ *+*t*ri *** I'l**t *+t* 'i+* * *+ ** +++ ** *'f *:|*'**rlt*** ****i* *'t***+**+*+'3 *
at

*
t
+
*
+
*
*
*
*
ri

*
,;
*
*
+
r;

*
+
*
I

tl l3r
+
*
*
t
+
I
*
*
,i
*
+
+
*
rt

+

... LABEL CARO
a

a

aaa

SPECIFTC FOFMAT OF THIS DATA ITEU
IS GIVEN BELOU INCLUDING SUGGESTED
NA}4ES FCR THE PSEUDO MATRICES BEING
GENERAT ED.

+
+
*
:l
*
*
t
rf

I
+
*
*
:3

+
*
*

FORMAT = (5Ir A4r ?Xt Itr ?Xo ABr lXr ABl. NUI'IBER OF

CAPDS IS I.

DATA ARE ENTEFED EY SUEFOUTINES LDE ANO CARDINT

FASTOP-SOP-ASAM
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ITEU DATA DESCRI PTION

t*t * '| +* + * t I *l}tt+r** ++ ** ++**+* ttt *,1+:l* **t*+**,; *t t*+****:lrl******+*:* +
t*
T NOTE THAT FOR CORRECT OPEFATION OF THE AUTOIIIATED t* TRAt\sFoRl(AT IoN ANALYS r s ircDULE ( At^rt{ ) , NooE NU uBER trNG +* SHOULO BE SUCH THAT A LOh'EF COVER NODE NUMBER IS +
* TNCFEiIENTEO BY +I TITH RESPECT TO THE ADJACENT UPPER *
t covER NODE luMBER. ALL uppER covER NoDEs sHouLo HAVE :l
r ooD Nr./ttEERS r r
+
*
*
+
*
+
*
+
*
,f

*
*
*
*
*
+
+
*
*
t
*
*
t
,:
*
t
*
+
*
*
*
t
*
t
rt
+
*
t
*
t
*
*
I

THE BOUNDARY CONDITIONS FOF THE TYPICAL NOOAL DEGREES OF
FREED0M ARE SPECTFIED BELou. PRovroE ETTHER A zEpo (oR
BLANKI FCR I FIXED OEGFEE OF FFEEDOM OR A ONE FOR A FFEE
DEGREE oF FFEEDclr. A VALUE c)F Tro rNsrEAD oF zERo HILL
PROVIDE A SEOUENTIAL NEGATIVE COUNT OF THE FTXED DEGREES
OF FREEDOII IN 

'I-.E 
LISTTNG FOF THE GECMETFY AND AOUNDAPY

CONDI TI CNS r

REPEAT TI.IE FOLLCTING ITEU
UNTIL A ELANK CARD IS ENCOUNTEFED

*
*
t
*
+
*
+
*
:l
*
t
+
rl
*
,;
*
t
*
+
a
*
*
*
r;
:l
*
*
*
I
*
*
*
*
+
r;

*
rI
*
I
:t
*
tf
t

l4r ...
a

a

a

a

a

a

a

o

a

a

a

a

a

a

a

a

a

o

a

a

a

a

a

a

a

a

o

zz

IIBC(T'

IIBC(2I

rIEC(3)

IIBC(4)

xx

YY

NODE Nl"MBEf, t

X GLOAAL CCCRDINATE FOR THE I'TH
NODE NUMBEFT POSITIVE AFTr IN.

Y GLOBAL COCRDINATE FOR THE I'TH
NODE NU}'BEF, POSITIVE TO THE LEFT,
IN

Z GLOEAL COCRDINATE FOR THE I'TH
NODE NUMBERT POSITIVE UPI IN'

FOR THE FOLLO,ING 5IX BOI,,NDARY
CONDITICNS PROVTDE EITHER A ZERO
(ON B-ANK' FOR A FIXED DEGREE OF
FREEDCM OF A ONE FOF A FREE OEGFIEE
OF FREEDOM.

BOUNDAFY CONDITION FOR THE DEGREE
OF FREEDOU ALONG THE X AXIS.

tsOUNDAFY CCNOITION FOR THE DEGREE
OF FREEDOM ALONG THE Y AXISO

BOUNOARY CONDITION FOP THE DEGREE
OF FREEDOM ALONG THE Z AXISr

BO'JNDARY CONDITION FOR THE CEGREE
OF FFEEOOI.| ABOUT THE X AXIS.

FA ST OF SDP - ASAII4
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ITEM DA TA

*
* l5o r.. LAEEL CARD

DESCR I PTI ON

BOUNOAFY CDNDITION FOR THE OEGFEE
OF FREEDCiI{ ABOUT THE Y AXISr

BOUNOAFY CONDIT ION FOR THE OEGREE
tr FREEDOM ABOI/T THE Z AXIS.

SPECIFIC FOFiIAT OF THIS DATA ITET{
IS GIVEN BELOT INCLUDING SUGGESTED
NAMES FOR THE PSEUDO HATRICES BEING
GENERATED o

rt
*
I
tt
t
*
t
*
*
t
*

:i
t
+
*
+
+
r;

*
*
t
*
I
+
+
,|

. rrEC{5'
a

a

. IIBc(6)
aar

+
*
*
*
*
*
*
t
:|
*
:|

FORI{AT = (14'3EI3.6rIOX1611I. NUMBEF OF CARDS IS
DEFINED AY A ELANK CARD AT THE END OF THTS DATA BLOCKo

OAfA ARE ENTEREO BY SuBFOt, lINE GEOBC.

**** * tr*+** +**** ++* ';r++ ++ r* * * +r *+f * * I}'tt+**rri rr* t* +*r|*r*!} t* **a+ f t* *
:l
+
} ?. GECHETFY CCCROINATES ONLY.
t--
tt
****{.*** * *r} l**:}**t+ +***+* ** t*:3* **,}!t* *+*+**'}:}**++***:}+*:t*,t**,1+*t* +

*
*
*
*
*

a

o

ao a

*
*
*
*
:l
*
*
:l
t
t
t
*
*
t
*
+
I

f t**,1* *+:tr;* t+ **titt*l rl
*

FORMAf = (5Ir A4r ZXt Ilr 2]1t AB)o NvMBER OF CARDS IS lr

DATA AFE ENTERED EY SUBROUTINES LDB AND CARDINT

tttl** **t tl**+*l*t:tt+ l* !l* ***t *+**+**,i**tl*ri* *:8*:t****+**t**a****'t*'l +
+*
{,
* 16. ... GEfilETFY
*.
*r
I oo.
*

THE FOFMAT TO READ THE GECIIIETFY IS
THE SAME AS ITEi,I 14I UHERE I N THI S
CASE THE PFOGRAfl MAKES USE OF THE
GECMETFiY ONLY.

t:

*
:l
+
*
ri

*
+
*
*

*
*
*
*

t!t**+*** *:t* *+'|*****++ ** ++*** +**,i ++ *****t:;):*t
I

3. BOtTNDARY COND I T IONS ONLY

***********+tt;+**********++**+*ra***+**a'i*****'t**+t+:}***+****+**+
*+
* I7. ... LIEEL CARD SPECTFIC FCRMAT OF THIS DATI ITEI{ +

FASTOP-SOP-ASAM
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I TErta DAT A DESCFI FTION

IS GIVEN BELOT INCLUOING SUGGESTEO
NAMES FOF THE PSEUDO MATRICES BEING
GENE FATED.

*
*
+
*
rt

*
rl
tf
+
+
i
*
*
*
+

a

a

oa a

t
rI

*
+
+
*
*
*
*
+
*
*
*
rl
:;

r-------boooooooor l rr I l t I tt 222222222233333333334441444444
I
lr zsasozago l 234s6?8901 234s674e0 t 23456789 0 123456749
L--__-_-I
lslos LAaEL ( 3t,EcuNcoND
L-_-----

FORiIAT = (5Xr A4t ?\t llr ZXt ABlo NU|BER OF CARDS IS l.

OAIA ARE ENTEFED BY S9BROUTINES LDB AND CARDIN.

t*+i *+**rt tt t*+.+tt+* t* t+ ** ++ **** * !t+ +* !t*+* t**++ tt+::*t;:: rlrlt** tt+t,t +++ *
**

+
*
*
t:

*
*
+

t
t
*
rl

*
*
*
*
*
*
a

lEr ... Bo C.'S
a

t

IHE FORMAT TO READ THE BOUNDARY
CONDITIONS IS THE SAME AS ITEII I4T
THERE IN THIS CASE THE PROGFAH
MAKES USE OF THE BOUNDARY
CONDITICNS GNLY'

SPECIFIC FOFMAT OF THIS DATA ITEM
IS GIYEN BELO* INCLUDING SUGGESTED
NAi'ES FOR THE PSEUDO MATRICES BEING
GENERATEDT

a

aaa

t+*+*r;*::+*+*:l***+++**rlrt***:**t3:***+*+:t+tt*:i:;:i+*t**+**t***+*:i+It**t|***
a*

4o CONDENSEO BCUNDARY CONDITICNS

**+* * *** * **** ** t***+ !t +a***t +t*+ **t+**+** 'l **+** +'3**,ltl*+t+*+***'}t t
al

*
*
:;
*

tt l9r
,l
*
t
I
+
*
t
*
+
+
*
*
f,
:f
+
*** *t + ** * + +* t I *+ 'l:}********* +******** ****+ **+*++*+* ** *+:t +*t ++*:}** a
**

*
THE BGUI\OARY CONDITIONS FCF THE TYPICAL NODAL DEGFEES OF *

FASTOP-SOP-ASAM

122

.. r LIEEL CARD
a

o

aaa

rl
+
+
t*

*
*
*
I
*
*
+
t
*
*
rt
r;

FOFMAT = (5Xr A4r ZXt llr 2\t AB)r NUUBEF OF CARDS IS l'

DATA AFE ENTERED 8Y SUBROUTINES LD8 AND CARDINO

t
*



I TEf'l DATI DESCRI PTION

FREEOOT' AFE SPECIFTED BELCW. FROVIDE EITHER A ZERO (OR

BLANKI FOR A FIXED DEGREE CF FFEEDOiI OF A ONE FOF A FREE

OEGREE GF FFEEOCM. A VALUE OF TTO TNSTEAO OF ZERO IILL
PROVIDE A SEOUENTTAL NEGATIVE COUNT OF THE FTXED DEGREES

OF FPEEDOM IN THE LISTIT\G fOF THE GEOMETFY AND BOUNOARY

CONO t f IONS.

+
*
f
+
t
*
*
* 2O.
t;

+
:l
*
*
*
*
*
*
*
*
*
t
*
+
*
t
*
*
*
+
*

rl
+
*
,|
+
+
*
+
tI
t
+
*
t
* ?t.
,i
:t
t
+

NUMBEF OF CARDS IS IO

:} DATA AFE ENTEFED EY SUBROUTIT\E BOUNDI
t,}
*r* * rl * + * * + + + t :l+ + :3 * t * * t* + i *it * * ** * +* + * **** *t * * * + + + !t * * * +'t* t| ** t| *** * * *

r.. IIBC(1,
a

a

. IrEC(21
o

t
. rIBC(31
a

a

. lIBc(4)
a

a

. tl€c(5)
a

o

. rIBc(61
a

a

. JOIhTS
aaa

FOf,IMAT = (6IlrI4).

... IIBC(f )
a

a

. rrEc(21
o

tsOUNDAFY CONDITION FOF THE DEGFEE
S FREEDDI,I ALBNG THE X AX IS.

BOUNDARY CONDITION FOR THE OEGREE
OF FREEOOI{ ALONG THE Y AX[S.

BOUNDAPY CONDITION FOF THE DEGREE
(F FFEEDOil ALONG THE Z AXTS.

BOUNDARY CONDITION FCF THE DEGREE
OF FREEDOIII ABOUT THE X AXIS.

BOUt\DAFY CONDITION FOR THE OEGPEE
OF FREEOOII ABOI/T THE Y AXIS.

BOUNDAFY CONDITION FOf, THE DEGREE

OF FREEDOM ABOUT THE Z AXIS.

TOTAL t\Ul,tBEF OF NODES IN THE
STR UCT UFE.

AOUNDAFY CONDTTION FOR THE DEGREE
OF' FREEOOM ALONG THE X AXIS.

BOUNDAFY CCNOITION FOR THE OEGREE

OF FREEDOH ALONG THE Y AXIS.

FASTOF-SDP-ASAI{
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t
+
*
t
*
+
rl
!t
*
*
:t
*
+
*
r;

*
*
*
*
*
t
*
t
rt
*
*
:l
t
+
:l
:l

THE BOIJNOARY CCNDTTIONS FCF THE EXCEPTIONS TO THE NODAL

DEGFEES g= FREEOOT ARE SPECIFIEO EELOY. PFOVIDE EITHEA
A ZEPO (oR BLAi\K) FOR A FIXEo OEGFEE OF FREEOOM OR A ONE

FOF A FREE OEGFEE OF FREEDOMO A VALUE OF TIO INSTEAD OF

ZERC IILL FFOVIOE A SEOUENIIAL NEGATIVE COUNT OF THE

FIXED DEGREES CF FREEDOI4 IN THE LISTING FOR THE GEOI'IETRY

AND BOUNDARY CONDITIoNSo

REPEAT THE FOLLCUING ITEM
UNTIL A ELANX €ARD IS ENCOUNTEFED

r|
:i
+
+
t
t
rl
*
*
*
*
r|

+
+
*
*
*
+



I TEi, DI TA DE SCF I PTI ON

AOUNOARY CONOITION FOR T}.iE DEGREE
CF FFEEDOI,I ILONG THE 2 AXTS.

BOUNOARY CONDITION FOR THE OEGREE
8F FREEDOM ABOUT THE X AXTST

BOUt\DAFY CONOITION FOR THE DEGREE
CF FREEDOU ABOUT THE Y AXIS.

BOUNDAFY CONDITTON FOR THE DEGREE
OF FFEEOOM ABOUT THE Z AXIST

ENTER (TYELVE VALUES OR 
'-ESS 

PER
CARD T

FOR THE FOLLOTING YARIABLEO

SPECIFTC FCFUAT OF THIS OATA ITEU
TS GIVEN BELOU INCLUDING SUGGESTED
NAi{ES FOR THE PSEUDO MATRICES BEING
GENERATEO.

*
*
+
*
3
I
*
+
*
*
*
*
+
*
:;

*
t
+
*
+
*
a
*
I
*
+
*
:t
I

a

a

I

a

a

a

I

a

a

a

a

!

a

I

a

,|
*
+
+
*
I
*
I
*
+
:l
r|

*
+
*
t
rl
t
t
*
*
*
t;

*
*
ti
+
*
*

IIBC(-i'

IIBC(4'

ItBC(s)

IIBC(6)

+
*
+
*
I

**!t***t*f,l:I**+++*******,I**!t*****+!t{.********,t***t*+*'}*r}*ta***+rl*t+
*
*
*
*
I

*r*+ *:; * *:; **t:tt t:it t**+***:i+ t*+t ** t*t+ + ********+,I *+:t:* t*+t:tt* +**r3*:t* *

I

. JT(J)I J=1r12 EXCEFTICN TO THE NODAL OEGREE OF
o FREEDCM FOF THE JT(JI.TH NOOEo A
O NEGATIVE VALUE FOR JTIJ} INDICATES
O THAT THE BOUNDARY CONDITION
O EXCEFTICNS INDICAT€D ON THIS CARD
r APPLY FROM JT(J-T' TO JT(JI RANGE
.. . OF NODES ' (SEE F IGUFE 2. I

FORi.AT = (6Il r4Xr l2I5) r NUMBEF OF CAFOS IS OEFINEO BY A
EILANX CIRD AT THE END OF THIS DA'A BLOCK.

DATA AFE ENTERED EY SUBROUTINE BOUNO.

C. MATEEITL FROPEETIES UPDATE

+
3 22c
+
+
+
*
*

... LA€EL CIPO
a

a

aaa

:t
*
r|
rl
*
:t
*
ri
+
*
t
t

li

*
*
+
t
+t
* FORI'IAT = (sxr A4t ZXo Ilr 2Xt ABl. NU!'!BER OF CARDS IS l. *
**
* OATA ARE ENTERED EY SUBRCUTINES LOB AND CARDIN. *
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I TEM DAT I DESCRI trTION

*****t** +*+ **rl*******++ ++** **+,t+ tt* *****t+t** +*t*** t t+*+**+*'l+t* ti

r*
* THFEE SETS OF I,ATEFIAL FFCFEFTIES (MATERIAL CBDE ( I lr I *
* = I,3I ARE STORED UITHIT{ THE PFOGRAI,I ( 5EE FIGURE 4I O *
t*
t TTEIT 23 ALLCNS THE USER TO SPECIFY DATA FOR VP TO 17 +

* ADOITIONAL UATERIALS (iiIATEFIAL CODE (If r t = 4t2ol. *
* I TEil 24 ALLOIS THE USEF TC SPECIFY HINII'IUiI AND/OR *
t lirAXIMtrM SI ZES FOR yETTBEFS i'ADE OF EACH PARTICULAR :t

t TATERIAL (ilATEFIAL CODE (I )r t= lo2ol. SEE FIGURE 5. *
I
*
t
t
*
!t
+
r;

*
t
+
*
+
t
*
t
,i

REPEAT THE FOLLCI I NG T IC I TEi't S
(IF BOTH ARE OESIFED) FCR EACH MATERIAL
{/NTIL A ELANX CARD IS ENCCUNTEFEDT

l. l{ATEFIAL CCDE ANO ASSOCIATED PARAMETERST

*
*
+
*
*
*
+
*
.*

*
+
:i
t
*
*
+
*

23. ..
a

.I

TNS

c i4F

a

a

a

a

a

a

MATERIAL CODET I = 4tc..t2Oo (CODES

t-3 APE PFESET. I

TENSION ALLCTABLE STRESST LBlIN**2.

COIIPFESSION ALLOIABLE STRESST
LB/ I N*+2o

SHEAF ALLCTAEI-E STRESS I LBl IN**2. *
*

ELASTIC MODULUST LB./IN'l*2t *
*

POI SSONTS FATIO. *
*

DENSITYT LBlINt+3 *
:l

MATEF T AL I DENTtrTY CONSIST ING OF t
St XTEEN DR LESS CHAEACTEFS. I}

a

*rSHR
tlo

I r YP
+.
*OBNU
,}o
*ORHO
*o
I O I4ATR(I)
+ rr.
*
t
*
t
*
:;
t

FOFiTAT = (5XrI3r6F8oOr4A4l. NUiTBER OF CAROS IS I FOR :l

EACH MATERIAL CODE. *
*

DATA ARE ENTEf,EO EY SUtsFOUTINE II{EiIBIN THFOUGH THE ENTRY *
PO INT MATRAL. .

*
t*t*t **** t* t *t***+**'i***t+*** *|} f **,i*****++** * *** +l ***+***+**t+t* *
r*
+
*
*
*
*24

2o tt{ f TEF trAL CODE AND MAX I irUM AND l'tI NII''lUM HEtjIBER S I ZES

UATEFIAL CODE (I) + 1OO

FASTOP-SOP-ASAM

125

t
*
*
:t
*. ... J = I + 100



I TEtl OATA

* 25. ... LAEEL CARD
*o

*.
*r
tr
*r
*.
* ...
t

OESCRIPTION

MI N I ilUi4 S I ZE OF ANY T4EiIBER ASSI GNEO
TIATERtr AL CODE I. I N.

yAXItlUM SIZE OF ANY UEMBER ASSIGNED
MATEFIAI- CODE Ir INr

SPECIFIC FORHAT OF THIS OATA ITEi'
IS GIVEN BELOU INCLUDING SUGGESTED
NAMES FOF THE PSEUDO t'iATRICES BEING
GENEFIATED. NOTE THAT THE TOTAL
Nt/I{BEF CF LCAO CONDITIONS ENTEREO
ON CAROS IN THE FOLLOUING ITET4 MUST
EE INCLUDED HITHTN THE PAFENTHESIS
IN SA LOADS( 

'.

*
t
*
*
*
+
*
ti
*
:;
*
*

t
+
t
*
*
t
+
+
*
*
+
I

+
+
*
:|
+
*
rt
:t

:3

+
t
*
*
+
*
t
*
*
+
:t

*
*
:t
+
*
*
*
*
*
*
ri
t
:l
*
t
:t
*
*
+
*
rf

rt
*
*
r;
I
t
*
ti
*

r AMIN
a

a

r AMAX
aa a

FOFMAT = (5XrI3r2F€.0)o NUMBER OF CAFDS IS DEFINEO BY A
ALANK CAFD AT THE ENO OF THIS OATA BLOCK.

DATA ARE ENTERED BY SUBROUTINE HEHBIN THROUGH THE ENTRY
POINT HATRALT

a** t+ 'l13*+ + +t tt+*rt *+ tt *+t:;t** 'i** * *******t**+*****:l+***+'3'f t*+***'l* t
trt

DT LOAD CONDITIONS

*+:3** *:*+******* t+*+*t**++* ****+t:;*++:l***t+t+*******:]+**f ***+rl+**
rl*

*
*
*
*

:l
+
*
t

F;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;l
lr 

2 3 4s6 78c 0 r 234567Se01 234567a9O t234s67AeO l 234s678901

Erl- i:l:!::l'!:-EIl-l------------- - ---: ---:--l

***rl* *'l*,1*+t+ *+rt * ****,;'l+ t**:*rl rl** t+*rt+t***:l*****++* t***';++***:l t** *
*:l

FOF T YP I CAL I i\FUT r SEE F TGURES 6 AND 7.

FOFIITAT = (5)(r A4t ?\t Itr 2Xt ABr lXr Il). NUiTBER OF
CARDS IS I O

DATA ARE ENTEFED BY SVBROVTINES LDB AND CARDINO

ENTER (IHREE GROUPS PER CAFDI
FOF THE FOLLCIING ITEil FOF ! = lr.o.p3 AND

REPEAT THE FOLLCXING ITEM
uNftL A EL^NK CARD IS E|\CCUNTEFED

NODE NIJTSEF " ENT IFE BLOCK CF DATA

FASTCF-SOP-ASAM
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I TE I.I oA 1l DESCR T PTION

i4UST BE FILLED OUT IN ASCENOING
OROEF CF THE NOOE NUIIBERSo

FORCE ANO lr0l.tENT COMPONENTS.
TITHIN A GIVEN NODET T}€

CCMPGNENTS l''tUST BE IN ASCENDTNG
CFOEFT FX= L I FY=21 FZ-=31 lrlX=4 I
MY=5r AND/OF t4Z=6. NOTE THaT
ETTHER THE LETTER OF I.II,,UBEF
DESIGNATIONS I'AY BE USED O

Z 6 coNDrrIcN NvrlBERr TITHTN A GrvEN
NODE ANO COUPONENTI THE CONDITION
NUUBEFS ICCLUMN NUMBEFS) }'UST BE IN
ASCENDING OFDERT

vAL\rE CF LCAD COHPONENTo (FX -
POSTTIVF AFTT FY - POSITIVE TO THE
LFFT I F2 . POSITIVE UP' MX

POSITIVE RIGHT IING DOINT MY -
PoSITIVE NOSE UPr AND MZ - POSITIVE
N05E RlGHTlr

14tA2r14rEl4.7r). NUUBER OF CAROS tS
ELANK CARD AT THE ENO OF THIS DATA BLOCK.

DATA ARE ENTEFEO EY ST,BFOVTI NE LOADI N.

+
+
*
t
+
+
*
*
+
*
*
*
*
*
*
*
+
*
i
+
+
+
*
*
+
*
t
t

a

a

a

. LccrP( L
a

a

a

a

a

a

a

. LcoNo( I )
a

a

a

a

. ELft f ( I I
a

a

a

a

aa a

FoFvAT = {31
DEF INED BY A

27n ... LIEEL CAFD
a

a

aa a

SPECIF IC FOFMAT OF THIS OATA ITEI'
IS GIVEN BELOI INCLUDING SUGGESTEO
NAMES FOR THE PSEUDO MATF ICES BEING
GENERATED.

*
t
*
t
t
+
+
*
t
*
*
*
+
a
*
*
*
ri
t
*
*
tt
*
tl
*
*
*
*

'|* *** *+:t* +* l* t* * *** +,1 t* t r** +* ++*** +r t*+*** *a* * *+ * tl.**++*+t 'itlt;*+** *
++

E. MEMBER PFIOPERTIES

+**,i:t*t*'t'I*rl****+****** ** ** +t +*+***d( *:t+t****+ +*t*****t*:t*+**++**+
*t3

:t
*
I
t

rt
*
*
*

*
*
r;

*
*
*
:t
+
+
*
*
*
+
*
*

tl
::
fvE

;;
::
)r

I
z

5

;;;
:::
EL{

;;
l:
AB

;;
::

L

;;
::
os

o

:
A

I

:
F

I

:
B

;
.?

14

2

:
R

2

:
o

;;;;;
s5789

2 22 2 22 ?3333333 33344444
345676 90 1234567 A90 I 234

2

:
P

*
+
*
a
*
+
*
*
rl
t
*
rt
:]
*
t

FOFMAT = (5Xr A4r 2\t Ilr ?Xt A8)r NUI{BEF Of CARDS IS l'

DATT AFE ENTEFEO EY SUAFOUTINES LDB AND CAROIN.
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I TEM DA'A DE SCRI PTI ON

*'t*+ *+ **** *+* t*+++**+** +* *+ + * **a **** **+::*ll*******l t****+t *,1+,t*+*:;
t*
:T OATA FOF THE i,EI'L'ER PRCFEFTIES IS ENTERED USING A *
* GENERAL FROCEDURE TO HANDLE A tsIOE VAFIETY OF *
* IDEALIZATICNS ANO TYPES OF PROELEHST IN THE FOLLOIING +
+ ITEMS A wULTI-FIJRPOSE FORMAT IS USEO TO ENTER OATA FFOM *
+ EACF CARD AND THEN DEPENDING UPON THE OATA CLASS THE *
* INFORi'ATION IS STCRED IN THE AFPROPRIATE VAFIABLES FOR I
* THE TI'{REE EASIC CATEGORIES DI SCUSSED BELoI'. *
:t :|

t NOTE THAT THE OATA CLASS CCDE VARIES AS FOLLOTS. +
)t*
* CLASS I I TCPCLCGY AND GEOI'ETRIC PFOPERTIES' +

* CLASS 2r ELASTIC PROPEFTIEST *
* CLA SS 3 r DATA FOR FUTUFIE USE ' 

*
* CLASS 4r OATA FOR FSTURE uSEr 't
* CLASS 5r ALLOUABLE STRESSES AND PRESCRIBED SIZES. I
1*
*$
* TYPES CF IttEirBEF DATA 5HtCl. TFrE PRESENT PFOGR!|'4 CAN +
t HANDLE AFE PRESENTED lN FIGyRES tO TO 16. +

atl
* FOF CLASS COOE I I ENTEF DATA IN ITEMS 28 ANO 29. I
* FOF CLASS CODE 2r ENTER OATA IN lTEl'S 30 AND 31. *
+ FCR CLASS COOE 5r ENTER DATA IN ITEM 33. +
a:l
:} REPEAT THE FOLLCTING SIX ITEMS FOR +

f EACH STtrLCTTJFAL MEMBER *
* UNTIL A ELANK CARD I S ENCOUNTEFED. ri

a:l
';*:;*t * t:3** ** t**++a*+*l* +* **** 'ltt + *t* * +tt+***** **';++:;**+****+t++*t *
+
il

+
*
*
3)i*,|* +*** + *It:l +t++**+* ** *+ *t*+ ++* r;+ + * **:i+**+t***t**|}:t*:i***++*+++* +

*
t
*
*
I
*

+
*
*
*
+

*
:;
I
:l
*
ri

IT TOPCLOGY AND GEOI{ETRIC PRCFEFTIES

A. CLASS T . SUBCLASS I

( ISCTRCPIC AND CRTHCTFCPIC OR ANISCTROPIC)

**
* 28. ... MEI,BER NUT'B€R fIIEMEER NUMBER. ENTEREO ON EVERY I
* o CAPD f,H ICH CONTA I NS IISORHATION ON *
* r THE THFIEE EASIC CATEGOR IES OF THE ';
+ o MEMBEF FROPEEITIES. TFE tt'tEl'tBER *
* . NJTTEEN IS AFBITRARY BUT THERE IS A *
* o LIMIT CF 30OO ELEHENTS. *
*o*

* . MEMBER TYPE irEt'lBER TYPE AS DEFINED IN FIGURES +

FASTOP.SOP-ASAi,T
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I TEM DATA DESCRIPTION

f0 TO 18. THE ilAXIl,lu!,i VALUE IS
S I XTEEN '
i{ATEFIAL CCDE THICH INOTCATES THE
TYPE OF }4ATERIAL AND ITS
PFOPERT TES . FIGURE 4 INDI CATES TfiE
PROGFAM BUILT-IN STANDARDS AND THE
CAPAAILITY FOR THE USER TO SFECIFY
HIS CtrN MATERIAL PFOPERTIESO A

VALUE FROM CI€ TO THFEE PROVIDES
THE BUILT-IIJ STANDAFOS UHEREAS A

VALUE FROi{ FOUR TO TIENTY PFOYIDES
THE ',SER SPECIFICATIONSO THE
IriAX I ttull V AL UE I S TIENTY r

CONSTRUCTIOIi CODE USEO TO SELECT
STABILITY TABLES FOR THE HET'BER.
ANY CNE OF TEN CONSTRUCTION CODES
FROVIDEO IN THE ISTABILITY
CONDITIONS' SECTION. THE MAXIMUIT{
VALUE IS TENo

CLASS CODE IS ONE.

SvBCLASS CCDE IS ONE.

ENTEP (FOUR VALUES OF LESS FER
CARD I
FOR THE FOLLOUING VARIABLEI

NODE NUMBERS (J=lr4l TO IHICH A

PARTICULAF T,IEi/IBER CGNNECTS.

ENTER (FIVE VALUES OR LESS PER
CARD)
FOR THE FOLLOUTNG VARIAALE FOR
J=l r5o

FUPTHEF GECI4ETRIC PFOPERTIES
( J= 1 r5 ) OF THE ITEMBERS SUilUAR IZED
trN FIGUFES IO TO 18.

I
*
*
*
'}*
*
*
:i
*
*
*
*
*
*
*
*
t
rl
*
*
*
*
+
+
*
+
*
*
+
ri
*
*
ti
t
*
t
+
+
:i
:l
t
+
*
*
t
*

a

a

a

. MATEEI AL
a

a

a

a

I

a

a

o

a

a

t

. CONSTRUCTICN
a

a

a

a

a

a

. CLASS = I
a

. SUBCLASS = I
o

a

a

a

a

. NOOES( J)
a

a

a

I

o

a

a

. BUFFER ( J'
a

*
+
t
t
*
t
*
*
*
t
*
*
*
*
*
:3

*
+
*
+
*
+
*
*
*
*
*
t
*
*
*
ri
t
t
*
*
*
+
*
:t
+
+
*
*
*
a
*

FORITAT = 1l4t2l2o4Xt12o2llr4I4r5E8.Ol. NUI{BER CF CAFOS
IS I FOF EACH STRUCTURAL i'EMBEF T

DATA AFE ENIEFED EY THE SUBFOUTINE I{EMBIN.

*
I
*

tt*+* t** *+ tt***+ +'|+ ** ** *,;t+ t * *:i +:l* ++*++*t**:t*,***t*:** t,t*t******ti* t
*t

CLASS I SIJBCLASS 2
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ITEM DAT' DESCRIPTION

(ISCTRCFIC AND OFTHCTFCPIC OF ANISOTFOPIC},;
t:

*

*
tl
:t
t
*
:t
*
*
+
t
+
*
+
!t
*
t
*
t
*
*
t
t
t
+
*
+
+

rl
+
:|
+
*
rl

*
*
*
+
,t

*
*
*

* 29. O'' UEXBER OATA
*r
tr
*1

tto
|}r
*o
*.CLASS=l
lr
*.SUBCLASS=2

I.IEMBER NUMEER. ENTERED ON EVERY
CARD TH ICH CONTAI NS INFORTIATION ON
THE THEIEE EASIC CATEGORIES OF THE
I,IEUBEF PFOPERTI E5. THE I,IFMBER
NU!'BER IS ARBITRARY BUT THEFE I S A
LI M I T OF 30 OO ELEi4ENTS .

CLASS CCDE IS ONE.

SUBCLASS CODE IS T*O.

ENTEF TFOUR VALUES OP LESS PER
CARD)
FOP THE FOLLOIING VAFIABLE.

NODE N\TMBEFS (J=tr4l TO DEFINE
.XICKI FOPCE DIRECTIONS. (SEE
FIGUFES I4 AND I5I.

Ir4I4I. NUMBER OF CAFDS IS I FOR EACH

ME|gl BER NUllElER. ENTEFEO ON EVERY
CARD THICH CONTAINS INFORHATION ON
THE THFEE EASIC CATEGORIES (F THE
rE UBER FFOPERTI ES T T HE I,EMBER
NUMBER IS AFBITRARY BUT THERE TS A

LTUIT CF 30OO ELEMENTS.

CLASS CCDE IS TrO'

SUBCLASS CCDE IS ONE.

FASTOP - SOP ASAil

t30

a

a

a

a

a

. NOOES (

a

aa a

J)

l+* *+**+* +* 'l+ *** ** |} *+ * '; ** rt* **'t* t*++:t*t'tt:l*+**t:t+* 'lt**'l++**+:t*l+'; *
t'}

?. ELASTI C PFCPEFTIES

***t+ +:*+**+***'i*rr*+**+***** ++****++**+*t!t+*****+***:i*****++++:l*t3*
*+

*
+
+
*

+
*
+
+

t
t
+

FORtIAT = (I4rl0Xr2I
STFI,CTURAL UEMBER.

DATA AFE ENTEREO BY SUBFOUTINE MEMBTNO

A. CLISS 2 - SUBCLASS I

( I SOTROPIC AND ORTHCTRCPI C OR AN ISOTFOPIC )+
:l
:;
:t 30. ..
*o
*.
*r
*.
*r
*r
*r
*r
*o

. MEYBER t\UMEER

CLASS = 2

SUECLASS = I

*
*
*
*
*
*
+
*
tl
t
t
*
+
+
r;
+



I TE[T DATA

a

a

a

a

. BUFFER( JI
a

a

a

a

a

a

aa a

DESCFI PTI ON

ENTEF (FI YE YALUES OR LESS PEF
CARD 

'FOR T}IE FOLLOUING VARIAELET

ELASTIC CONSTANTS (J=tr5)r FOR
STANDARD ISCTROPIC ELAST IC ANALYSES
THESE FACTOFS NEED NOT BE SPECIFIED
AS THE trROGFAM I'ILL CEMFUTE THEM
BASED ON THE I.TATERIAL CODEO FOR
ANISOTFCPIC I,IEi/iBERS THESE FACTOFS
MVST CONTAIN THE SPECIFIC VAL9ES AS
INDICATED IN FIGURES T2 TO 18.

MEMBEf; NUMBER. ENTEFEO ON EVERY
CARD TH!CH CONTAINS II.FORMATION ON
THE THREE EASIC CATEGORIES OF THE
lrtEi,tBEF FFOPEfITI ES. THE ITEHBER
NUMBER IS AFBITRARY BUT THERE IS A
Ltr I,{ I T OF 30 OO ELEMENTS I

CLASS CCOE IS TIO.

SUBCLASS CCDE IS TPO.

ENTEF (FI YE YALUES OF LESS FEF
CARD 

'FOR THE FOLLOTING VARIAELE.

ELASTIC CONSTANTS (J=lr5lr FOR
ANISCTFOPIC ilEMBEFS THESE FACTORS
I,tUST CCNTAIN THE SPECIFIC VALUES A5
INOICATED IN FIGURES 12 TO 18.

+
*
*
*
*
*
*
:t
*
tl
*
*
*
*
+
*
+
*

*
:l
+
rl
+
+
*
t
t
*
ri
:3

*
:f
*
*
*
r;

FORMAT = (I4tlOXtZIlrl6Xr5E8.0l. NUMBER OF CARDS lS I
FOF EACH STFUCTURAL [4EMBER.

DATA ARE ENTEFED EY SUEROUTINE MEIiIBIN.

B. CLASS 2 - SUBCLASS 2 (ANISCTROPIC)

***+* **+* **)t**t**tl**:t *'i**** ***+ **+*****:|*t*******++'l*** **:f '****** *
tt
t
:;
t
+
,* 31.
t
t
*
t
*
*
*
+
13

+
*
*
*
I
,t
*
*
*
*
+
+
*
*
rl
****+*|l*:t**t+**++***+t+t++trt++tft**+tlt**+t*++++'*t*tt*t***ir+****t
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... lrtEftrBER fL/MEER
a

a

a

a

a

a

o CLASS = 2
a

r SUECLASS = 2
a

a

a

a

a

. BUFFER ( J)
a

a

aa a

*
+
:t
I
:i
*
*
+
*
+
+

t
*
+
:3

t
*
+
*
*
*
*
*
t
*
*
ri
+
*
,t

FOFMAT = ( t 4r l0Xr2I I ' l6Xr5E8.O ). NUITIBER OF CARDS IS I
FOF EACH STRT.'CTURAL MEMBER.

OATA AFE ENTEFED EY SUBPOUTI NE I,TEMBI N.



I TEM DATA DESCRTPTION

3. l|NO 4o DA'TA FOR FUTURE USE+
*
:t

ri
*
*
*
*

* 32 c .. . FUTURE IJSE
+

*
I
+
+
+
*
*
,l 33r
*
*
*
:I
+
*
*
+
*
t
t
*
t
*
t
t
I
*
t
t
*
*
*
+
*
*
t
+
*
*
*
t:

I
*
*
,;
tr
,|

*++** *** I t*** ** ** *:|**+**t*'l +:t** t +++';***+** ** +tl ++***'}*+*****t+*+*:l

5o ALLCUABLE STRESSES TND PFESCRIBED SIZES.

+
*
r|
I
*
*
+
*
I
*
J
:!
*
*
t
+
t
t
t
*
a
*
:l
r!
*
rt

t
t
:|
t
*
*
+
t
*
*
*
*
I
*
:t
*
*
*
*
I

FAST OF - SOP - ASAlit

THIS CAPABTLITY IS NOT AVAILABLE.

::::::-:-:_ :::::1::-tl
.. . MEMBER NUPEER MEMBER t\UMeEF. ENTERED ON EVERY
r CARD THICH CONTAINS INFORMATION ON
. THE THREE BASIC CATEGORIES OF THE
. UEMBER FFOPERT IES . THE i{E'{BER
I NUMAER IS ARBITRAPY BUT THERE IS A
r LI rtll T CF 3O0O ELEIdENTS.
a

. CLASS = 5 CLASS CODE IS FIVE.
o

r SUBCLASS = I SUBCLASS CODE IS ONEo
a

o BTTFFER ( f I TE NS ION ALLCTABLE 5TR€5S FOF THE
r I'IEMBEF I LB/ I N** 2.
a

r BUFFEf,(2I COMPFESSION ALLOIABLE STRESS FOR
o THE MEI{BERI Ld/IN+'}2.
a

O BUFFER(3) SHEAR ALLOXAELE STFESS FOF THE
. MEMBER t LB/ 1tt|** 2o
a

r EUFFER ( 4 l MI NI MUM SI ZEo
t

. BUFFER( 5 I YAX IilUM SIZE.
a

. THE AEOVE FIYE VARIABLES ARE
r ENTEFED ON ONE CARDT OATA CLASS 5-
. SUBCLASS I. IF A 5I CARD IS NOT
r INPUTT THE PROGRAI'i WILL USE A SET
r OF EtTLT-IN ALLOIABLES FOR
. ALUMINUiTT TITANIUi'|r AND STEEL SHOIN
O IN FTGUFE 4. IF THE USEFI DOES NOT
. PRESCRIAE SIZE LIMITATIONST THE
. PROGFAI{ IILL SET A I.IINIMUI{ SIZE OF
... OoOOOlr

FOFilAT = (I4' lOl.r211 rt5Xr5E8.0l. NUMBER OF CARCS IS
DEFINEO BY A ALANK CARO AT THE END OF THE UEI,IBER DATAT

DATA ARE Et\TEFED EY SUEFOUTTNE I4EMBIN.

t3?



T TEH oA 1A DESCRI PTION

*****+** *t* l*****t+**** ++** ***t +'l* *:| *,|++*+:t!trl t*****'tt**** t:}t'*'t*,; I
*
+
+
*
t

+
*
*
a
*

FO DEFLECTIOA CCNSTFAINT CONDITIONS

Go STABILITY CONDITIONS

( SEE PFOGR 
'I' 

TFPL ICAT I C N S EC T I CN 
'

34 o .. . LAEEL CARD SPECIFIC FOFI'AT OF THIS DATI ITEI{
. IS GIVEN BELOU' INCL9DING SUGGESTED
. NAMES FOR THE PSEUDO i'IATRICES BEING
. r . GENEFATEO.

FORMAT = (SXr A4t ?Xt Ilr ZXt 18). NUMBER OF CARDS IS I'

DATA ARE ENTEFED EY SUBROUTINES LDB AND CAFDINT

TYP ICAL EXAI'PLE OF A STABTLITY TABLE I5 ILLUSTRATEO IN
FIGURES 8 ANO 9.

REPEAT THE FOLLCTING THFEE ITEUS
FOR EACH STABILITY CONDITICN
UNTIL A BLANI( CARD T5 EITCCVNTEFED.

***,;* 'lt** *******+** *t* *:lt*t ****+,;*+*+*****+'F**+* tl* tlt+*+**++*,t**t *
*
* DOES NCf APFLY.
*
+tr}:3**!t****+ +*,|+*'|*+,t***:i*+ ** +* **+*+'i******** t}***+*:i:i+:;****t'i,i***

*
:l

'}

t
*
t
*
I
a
+
*
*
+
*
*
+
I
*
*
tt
I
r;

t
*
*

t
*
l}

*
+
+
*
I
a
*
*
*
I
*
ri
*
tl
*
*
*
*
t

t*t+****:t***i **:i*+******* *+ *+*** ** ++ l+*:t**t*,1 l:;t;******:lttt+*****+
**
::
*
*
*
t
t
*
t
*
+

'}t
*
t
I
3

35o ... K

a

a

CONSTRUCTICT\ CODE (SEE
ICONSTFUCTI ONT VAR T ABLE IN ITEfTI
281 .

NUI.IBER ffi ABSCISSAS (FIFST
TNDEPENOENT VARIABLEI.

NUMBER OF CURVES (NUMBER OF YALUES
FOF SECCND INOEPENDENT vAFIABLEIo

FASTOP-SOP-ASAI{

133

+
:i
+
*
+
*
+
+
t
rl
*
*
:l
*
a
t

i .rNlc
a

!

a

LsL2N



I TEH OAT A DESCRI FTI BN

.o. ISEC = 0 SEOUENCE N{JMBEF.

FORI,IAT = ( 8Xf I4 t212t54XtlZl. NUfr,tBER oF CAROS IS I I FOR
EACh TAELE OF S'AEILTTY OERtrVATIVES BEING ENTEFEDT

DATA ARE ENIEFED EY SUBFOLTINE NUREADT

**+** ttt+ ++t+l*f +*+t f **t}***+ **** { t +l:}+**l;+r} t*+*r}*+ * tt*+*'}t+*r::+*t *
*1

:l
+
*
*
*
*
r3

:l
t
+
t
*
t
:l

*
*
I
*
*
*
rl
*
*
*
*
+
*
t

ENTER (TEN YALIES OF LESS PER CARDI
FOR THE FOLLOIING ITEM FOF K= lo...rLlN.

*
+
*
r|

*
*
*
:l
r;
,;
*
+
tl
*

****+ *,i:l * ** '} I I *,t +*+ t 'if * *+**:l *** ***+** **:t******:;*+* *{!*****+*****+ +
rl 1

36r ... FIRSr(X)
a

a

... ISEO = I

37o ... OVILUE
a

. SECCNO (K 
'a

a

FOFMAT = l7\t9F7.Otl2l. NUI,IBEF OF CAFDS tS lr FOR EaCH
TABLE GF STABILITY DERIVATIVES BEING ENTEREDO

OATA ARE ENTERED BY SUBROUTINE NUREAD.

REPEAI ?HE FOLLGUII.rG ITEM FOF L = lr.,. rL2N.

ENTER (TEN VALI,ES OF LESS PER CARD)
FOR THE FOLLOIING ITEM FOF K= lloooTLlNr

K' TH VALUE OF ABSCISSA. (FIFST
INDEPENDENT VARIABLE}.

SEOUENCE NUMBER.

SHEAR FLCTT LBlIN

ALLOTABLE STRESS (PSI T FOR THE LITH
CURVE AND KITH VALUE OF THE
ABSCISSA.

SEOVENCE NUXBERT

*
*
*
*
*
*
*
*
rt
*
+
*
ri
+
*
*
t
+
*

a

... ISEO = 2rl0

*
*
*
*
t;

*
+
*
*
*
t
*
*
+
t
*
a
*
*

FORI,AT = (roF7.Or12)r NUMBER OF CARDS IS L2N, FOf,l EACH
TABLE OF STABILITY DERIVATIVES BEING ENTERED.

OATA AFE ENfEFED eY SvBROuTINE NUFIEAD.

*** *!t *+**+*+**+* **:t** t*a**'t rirt ** :}*+***t**** +***:lrt***t+*+t*** 'lr+t* *
*1
* REPEAT FOR EACh STABILITY CONDITION UNTIL A ELANK CARD
:f IS ENCOUNTEFIEDT
*
t:l+*t| *+*r*:;+ *+**,; i+ r:if tf *+;|t *+*+:|**+* tr'********+tt+t* ***+*******'}**

FASTOP-SOP-ASAM
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I TET.! DATA DESCFI PTION

*
,|
*
* 38r
+
+
*
t
:;
r;

+
*
*
rl
*
*
*
+

H. ENC OF FUN IN ASAl,t/ASOl,

... LABEL CAFD
a

taa

SPECIFIC FOFMAT FOR THE END OF ALL
INPUT (IOENTIFIED BY LAECLSI INTO
ASAM/ASCU I S GI VEN TJELOU .

i
+
+
:i
r:
rl
*
ri
*
rl
t*

+
t
+
rt

*
a
*

o0

::
L

oo0
234

o

:
B

o

:
E

o

:
A

I

:
L

ll

::
(c

44

::
2 222 22233333 33 333 4444 44 4 4
34567A90 1 234567890 l 2 34567

2

N

22

::
FU

tt
::
SA

llll

:::l
rEt\D

I

:
t

t**:t*++*t**t:t*t[+*+rt**,]***,]***l']t]r]***::*!t*:t***:***t+**+t]**+*{.,t**+*rt*
+f
,l 39
*
+
if

+
*

. ... LOGIC ITEi, *+* NO OATA *'t+

:i+*+*****:t:i*+rt**ltt**+r3++****+*+**,t++tr*++**r*+*ti';tl**+**ri+*+t++***
t*

FOFMAT = (5Ir A4r 2XI III ZXO A8) NVMBER OF CAROS IS t.

DATA AQE ENTERED EY SUBFOUTINES LDB AND CAFDIN.

IF A FREE-FREE IIING IS BEING ANALYZED (KLUE(26) = 261
ENTER DATA FOR THE FOLLCYING ITEMT OTHERIISE (KLUE(26) =
OI OMIT THIS ITEM.

*
t
tt
*
*
:;

+ 40. ... GECPL( l)
*.

X CCCRDINATE OF PLUG REFERENCE
POINT TITH RESPECT TO THE OFIGIN OF
THE DYNAMICS COOROINATE AX€ST
POSITI VE AFT.

Y COOFDINATE OF PLUG FEFEFENCE
POINT tITH trESPECT TO THE ORIGIN
THE DYNAMICS COOROINATE AXEST
POSITIYF TO THE LEFT,

Z COCFDINATE OF PLUG REFERENCE
POINT IITH RESPECT TO THE OFIGIN
THE DYNAMICS COORDINATE AXEST
FOSITTUf UPT

OF

*
*
+
*
t
+
t
*
*
,|
*
r;

+
*
*
,|
ri

a

a

a

a

a

a

a

a

r GEOPL(3'
a

I

aa a

GEOPL ( 2 )
OF

t
+
*
+
+
I
*
*
+
*
*
*
*
*
*
*
*
I
*

FORMAT = (3EI2.4). NUMBEE OF CAfIDS IS I.

DATA ARE ENTEFEO eY SUBFoUTI NE LAl,lBDA.

**** * + ** * ***+ 'i** *t**+:t**,1** '**** + *++ * **r|+ +*t****+,1* ** *+ +*++****** *
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I TEM DATA DESCFI PTION

+**** * *+*t+*+**l a+* t t*'} * t** *+ t**+*** **,t'l t*,i,***r;:t:i+ **************l
**
+
t
a
+
i
*
*
*
*
,I

+

t
+
:t
*
:t
*
*
*
*
r,

*
+
*
*
t
i
*
*
*
*
i
*
t

I.

ATAP . AUTC,qATED TFANSFORUAT ION ANALYSIS UADULE

PFEPARATICN OF CARD DAIA

CARD INPUT DATA UUST ALTAYS 8E ENTERED FOR TIiE MAIN
PRCGFAT. FEMAINING OATA TILL DE9END UPON THE OPTIONS THE
USEF IS EXEFCISING.

';+++* **'i *,r**:i *t***+**** *+,t+ ** *'t++** * **+*+* ***:;*+*,tt***+ t*tt:i*+r*
*
*
*
*
rl
*
*
*
3
t
*

THE TR ANSFOR TTAT I CN ANALYS I S
FOLLof, I NG TFAr\SFCRMATtr ONS.

I . TRANSFORi{ATI ON5 BETTEEN
SlRL€TURES GR IDS O

2c TRATTSFCRMATIONS BETTEEN
SfR\,CTvFES GRIDST

3T TRANSFCRI'ATI CNS BETHEEN
STRLCTURES GR IDS T

IS CAPABLE OF PERFORHING ?HE

THE AERODYNAMICS AND

T}iE IEIGHTS AND

THE DYNAI{ICS ANO

**++**+*****ri'l***++l+**+*,1+++t+:t**+***t*)t:t*:trl+**r|*t****tr*t+raftrt
*1
t
*
:i
t
+
+
*
:i
,t
t;

*
*
+
+
r;

*
*
t
't
*
*
*
*
t

r3

:i
*
*
:t
*
*
t
I
I
*
*
*
*

1r ... TA00
a

a

aaa

IDET\TIFIES THE EEGINNING OF THE
CARO I NPVT DATA TO THE AUTOHATED
TR ANSF OR IIAT I ON ANALYS I S HODULE
(ATAiI). MUST BE ENTERED AS SHOINT

+
t
t
!}

+
USED TITHIN THE PFCGFAII TO GENERATE THE PERTINENT TITLE *
ANO REFERENCE PAGE NUMBER APPEARING IN THE TABLE OF *
CONYENTS AI THE END OF EACH EXECUTION. REIIAINING *
COLUHNS (FTVE IC SEVENTY TYO' MAY BE USED FOF INY *
DESCRIPT IYE INFCRUATICN THE \.,SER TISHES TO IT{CLUDEO *

FORHAT = ( lA4l. NUUEEF OF CAROS IS I r

OATA ARE ENTEFEO BY SUBFCUTINE ATAI' AND SUBROUTIN€ LOB
{HERE If IS PASSEO TO SgBRO{JTINE OTABLE TO GENERATE THE
PtrCPER HEACING FOF THE TABLE OF CONTENTST

t* *** * +t:i*!i* t +** t| ++ +,t 'i* t**+ *+**t ****+**:irlt*****+*:l+:} *:tt****t**+*:3
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+
*
*
*
*
*
t
:I
I
t
t
tl
*
*
+
t|

ITEM DA TA DESCRIPTION

ENTER (SIXTEEN IOFDS PER CAFO)
FOF THE FOLLOTING ITEI, FOR L=1r...r16.

?t... TSHTILf S\,BtrITLE CONSISTING OF ONE CARD.

IILL BE LISTEO AFTEF THE },!AIN TITLE AT THE TOP OF EACH
PAGE OF THE LISTED FESULTS AND TILL BE USED TO DEFINE
THE TYPE OF TRA|\SFOFI{ATION ANALYSIS BEING PEFFORI{EDr
TI-E SUBTITLE IS INCREASED TO ETGHTEEN HORDS UITHTN THE

PRCGRAITS IHERE THE LAST TIC TOFOS ARE USED TO IDEN'IFY
THE PROGFAU FRCM THTCH RES\,LTS ARE LISTED.

FOFiIAT = (16A4I. NUMAEf, OF CAEDS IS I.

DATA ARE ENTERED BY THE SUEFOUTINE ATAMT

TLL CLUE VALUES INCLUDING ZEROS UAY BE ENTEREO IF THE
USEF SO DESIRES. IF THE I,SER TISHES TO MINIMIZE THE
AMCUNT OF DITAT HE UAY ENTER OhLY NON-ZEftG CLUE VALUES
ACCORDIilG TO THE PFOCEDURE DISCUSSED TN 'CCNTFOL TORD
OPfION'SECTICN. REGARDLESS OF h,HICH APPROACH IS TAKEN
THE LAST NGN.ZERC VALUE ON THE LAST CARD MUST BE
PRECEDEO BY A NEGATIYE SIGN.

rl
,t
:l
*
*
Ii

*
+
*
+
+
,I
t
*
rl
*

*+****** * *+*t l*+ t t**:} +* t**+ ***+*****:it***+:|++*'3,i+t:l*lt ++* **it*+* *
:; ti

+
*
f
*
+
I
I
*
*
* 3.
t
I
*
*
I
*
*
*
*
t
*
+
t
*
*
*
*
*
rt
,|
+
a
+
:l

... KLUET( ll =
a

a

a-

a

a

t

a

a

t

a

a

a

a

a

a

a

a

t

a

a

a

o

a

a

t
r;

*
:l
*
+
+
*
:t
t
*
a
*
a
+
a
i
I
*
*
:;
+
t
*
t*

t
+
*
tl
*
*
*
*
*

DO NOT CALCULATE THE AERODYNAMICS
TO STRUCTUFES GRID TRANSFORIIATION
MATFICES.
CALCULATE THE AERODYNAHICS TO

STRUCTURES GRID TRANSFOFI{ATION
MATRICES'

DO NCT CALCIJ.ATE THE IEIGHTS TO
STRUCTUFES GRI O TRANSFOFTIAT ION
MA TR ICES .
CALCVLATE THE .EIGHTS TC STFUCTVRES
GRID TRANSFORi,TATION MATRICES.

DO NOT LIST INTERMEDIATE OUTPUT IN
THE TR AI\SFOFI{AT ION CALCULATIONST
LtST TNTERMEDTATE OUTPUT tN THE
TRANSFORHATION CALCULAT IONS .

DO NOT CALCULATE THE DYNAHICS TO
STFUCTUFES GRID TRANSFORi{ATION
MATFI X.
CALCULATE THE DYNAI'IICS TO
STFUCTURES GRIO TFANSFOFMAT ION
MATRTX. KLUET(4I - 4 IF KLUES(8) =
8.

KLLETI 2} =

KLLET( 3I =

KLrEr( 4l =

3
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ITEM Dirr DESCR I PTI ON

USE AEF'ODYNAITIICS GRIo GEOHETRY
GENERATED IN SUBSONIC FLOI.

USE AERODYNAMICS GRID GEOMETRY
GENEEATED IN SUPEF5ONIC FLO|,

IDENTIFIES THE BEGINNING OF THE
CARD I NPUT DATA TO THE STFUCTURES
GRID GEC,I{ETRY SUBi4ODULEI IN THE
AUTOMAYED TRANSFOR i'AT ION ANALYSI S
trOO LLE ( A T Afr, ) . IIUST BE ENf ERED AS
SH CTN o

*
*
:F

:l
+
+
*
t
*
*
rt
*
t
rl
*
i

:l
*
*
!:

,'
t
,l
*
*
r;

t
*
*
rl
x
t

. KLUET(
a

a

a

ao a

5, = Q

=$

l**** * **++* *t+**********tt** ****+:t***+**+*,1****+*t****'}+*++***t**+
*1
r:

+
*
+
+
*
*
*
+
*
*
a
t 4r
*
*
*
+
:i
*
*
t;

*
:f
*
+
t
*
*
*
*
*
t
r;

A. STFUCTUFES GECI.4ETFY GF ID

NUi{AEF OF CAFOS IS I r

FASTOP-SOP.ATAI{

NOTE TI'AT IF BOTII SUBSG?\IC AND SUPEPSONIC LOAOS ARE
BEING COldPvfED IN THIS FUNr THEN THE gSEF MUST USE
IDENTICAL GRID GEOMETRY FCF BOTH CASESo (SEE ALAIIIII ANo
SET KLUET(5, = O,

FORI4AT = (lOI4). NUI.IBEF CF CAROS IS IO

DATA IRE ENTERED BY THE SUBROUTINE ATA}.{ THROUGH THE
SUBROUTINE CLUES.

THE FOLLCTING THREE ITEITIS PROYtrOE THE GEOMETFY OF THE
STRTTCTURES GPIO AND MUST ALTAYS BE ENTEREO AS OATA IF
ONE OR ANY COHEINATION OF THE THREE, AERODYNAMICST
IEIGHTST AND OYNAI,!ICS GRIDS TRANSFORI,IATIONST AFIE BEING
EXECUTEO.

.. . TAO I
a

a

a

t

taa

:i
,!
*
*
*
*
*
*
+
t
*
,I
a
*
*
*
*
*
t|

+
l}

*
*
t
*
I
*
+
tf
*
t
*
*

USED IITHTN THE PROGFAM TO GENERATE THE PERTINENT TITLE
ANO PAGE NUi,IBEF APPEARING IN THE TABLE OF CONTENTS AT
THE END CF EACH EXECUTION. REMAINING COL!,}iNS (FIYE TO
SEVENTY TrO) ilAY BE USED FOR ANY DESCFIPTM INFORI,IATION
rHE USER WISHES TC INCLUDE.

o0000000
23456?A9

a:lt----
FOPMAT = (lA4l.

l3a



I TEM DATA DESCRI PTION

* DATA ARE ENTEFED EY SUBROUTINE 52 ANO SUBROUTTNE LDB *
* WHERE IT IS PASSED TO SUBFOUTINE DTABLE TO GENERATE THE '}* PROPER HEADITTG FOR THE TABLE BF CONTENTS. '3*+
*+** * **** +rt l* *+* ******t't+'l* ** +***+**'r!**+*t,:*:i,********+++*:t*+*+*+ *

POI NTS.

*
*

STRUCTURES GEOT'IETRY GRID *
+

FORIIAT = (lI4r4Xt. NUII{BEF OF CAFDS IS lr

DATA ARE ENTERED BY SUBFOUTINE 52.

*++++ **+t* +rl +*,1:|+:]*:l* ++ * *:i**+*** **** ****+++*** **++***+,i****:}*+** *

*
I
*
rt
ti
I
*
*
*

5. ... NscEo 1 ,ooo NUMBER oF
aa t

+
:*

+
*
*

:t
*
*
+
*
,*

*
rt
:t
:t
*
ri
*
*
*
rB

*
+
+
*
*
t
*
*
*
*
*
f
*

t
*
*
*
:l
*
*
+
+
rl
*
*
*
+
+
ti
:i
*
!t
+
+
*
+
rt
*
*
:]
*
:i

REPEAT TFE FOLLCIlIT\G ITEI'I FOR ,tt = lr...rNSGEO.

6. ... ISGEC(IqI THE NUFBER CF THE STRUCTUFES GRIO
. POINT.
a

a

a

a

a

a

a

t

a

a

I

a

u

xsGEo ( v I

YSGEO ( lrt )

. Z SGEO( trl )
a

a

a

aaa

FOFMAT = (I4r 3E13.6). NUi{BEF OF CARDS IS NSGEO.

OATA ARE ENTEFED €Y SUBROUTINE 52.

X CCCFDTNATE. RELATIVE TO THE
STFUCTUFES COOROINATE SYSTEH
OR I G IN r OF THE i'l' TH STFUCTURES
GEOI,TETFY GRID POTNTT POSITIVE AFT,
IN.

Y COCRDINATE, RELATIVE TO TFE
STRUCTUFES COORDINATE SYSTEt,t
ORIGINT OF THE M'TH STRUCTUFES
GECMETFY GFIO POINTT POSITIYE TO
THE LEFTT TN'

Z COOFDINAYE' RELATIVE TO THE
STRUCTURES COORDINATE SYSTEI{
ORIGINT OF THE i{' TH STRUCTURES
6ECMETFY GRIO POINTI POSITTYE UPT
IN.

*rI++* tl** 't+ * * f tt'lt+*t*:lt *rf *'t+t+.*:t *t'I'* *t***++***'i*,t*+*****,F'i***+lt**
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ITEM

I
*
*t*t ttrt
tk

*
I
+
t

t
*
*
,|

OAT A DESCRIFTION

*'l* *:;**:l**r +*+* *t ** ***,* !t'l+ +* l}{. **tat*+ t*+t t**
B. TRANSFOR TATIONS BETTEEN AEFODYNAMICS ANO

SIR{.CTtRES GRIDS

*
*

I f a*++l},;*t* l** *
I
*
*
+
*

*ri*'.**tl*+,| + *:l*a+*r;*rl,i*** r******t* t *rt+**rt+*+* **:f,:I ***:l*+***** it****tl *
**
i 7o ... LOGIC ITEI'/
+

rlt'| NO DATA rti lt
ri

*
*
I
*
+
*
*
*
t
rl
*
t
I
*
a

'l,lrt** **** **+ t**,t*+**'l+:i ******** **+***+*****+***t***l:f t+ *tt***+** *
**

l. COFRESPCTIDENCE f ABLE

************+l**rl*:l*+'i*******t***+**,1:t++,1******,1****:|**ra**'t*t*:i+
**

,t
t
ti

TF TRANSFORI,ATI CN ANALYSIS FOR THE AEFODYNAMICS GRID IS !T

TO EE PERFORTTED (KLUET(1, = l) ENTER THE FOLLOIING SIX *
ITEft{Sr OTHERTISE t KLUET( I I = O) OMIT THESE ITEMST *

*

IDENfIFIES THE BEGINNING CF THE 't
CARD INPUT OATA TO THE *
TFANSFCFI,ATIONS BETIEEN 

'T
AERODVNAI,IICS AND STFUCTUFES GRID :t
SUBMODULE T I N THE AUT OIiAT ED +
TRANSFOFMATION ANALYSIS I,IOOULE t
(ATAMI. MUST BE ENTEREO AS SHOUNT +

*
USEO IITHIN THE PRCGRAiT TO GENERATE THE PEFTINENT TITLE *
AND PAGE NUTBEF AFPEARING IN THE TABLE OF CONTENTS AT *
THE ENO OF EACH EXECUTION. REMAINING COLUMNS {FIVE TO *
SEVENTY TtsOI Ii,IAY BE USED FCF ANY DESCFTPTIVE INFORIiNATION I

*
*
tt

't 8. o.. fACl
t.
,lo
ti.
:ir
+.
* r..
*
+
*
+
*
* THE ISEF TISHES TG INCLUDE.
I
*
*
:i
rl
*
t
*
t;

+
+
t
*
+

FORMAT = ( lA4) r I\UHBEF OF CAROS IS I r

DATA ARE ET\TEFED EY SUBFOUTINE 52 ANO SUBROUTINE LDB
WHERE IT IS PASSEO TO SUBRCUTINE DTARLE TO GENERAtrE THE
PROPER HEAOING FOR THE TAALE OF CONTENTSO

,} t***+*!t,l** 'il:;** ****+** *,*:t't*++t 't 'l+*:l *:;*'t**i*'i* *+*t+l **'l*******tt;+ 't

FASTOP-SOP.ATAM

t40



I TEM DA TA DE5CRI PTI ON

STNCE THE SIGN CONVENTTCN FOR THE
THE STRUCTURES II,ODEL LGADS IS THE
IN rHE tERODYNAttt ICS GR ID ARE vSED

AEFODYNAMIC LOADS AND
SAI'IEr THE UNIT FORCES
AS GI vENr

*
+
::
*
t
* 9.
t
t
+
:;
+
*
j

*
*
!t
*
ri
*
I
*
+
*
*
I
*
t
*
+
*
+
+
rl
*
I
+
+

I
* lO.
rl
*
*
+
*
+

I
*
r;

*

.. . XREFT
t

a

a

a

.. o NIGEOC
a

a

a

!

a

a

a

O

r NDCF ( =tTIGEUC I
a

a

a

a

r NSGEO! = Q

. * IGEOLZ-NIGECC
a

a

a

a

I *, cEou<N IGEoc
a

a

a

aa a

NUMBER CF AERODYNAUICS GRIO POINTS
IN THE CORFESPONOENCE TABLE BETUEEN
THE AERODYNAITtICS ANO STRI/CTURES
GqTDS. NOTE THAT FOF SUBSONIC FLOU
NI GEOC IS EOUAL TC OR LESS THAN ONE
HUNDRED AND FIFTY THEREAS FOR
SUPERSCNIC FLOU NIGEOC IS EOUAL TO
OR LESS THAN ONE HVNDREO.

NUMEER OF AERODYNAIT{ICS GRID UNIT
FORCESO FOR EACH AERODYNATIICS GFID
POINT CNLY THE Z FOFCE COI,IPONENT IS
EEQUIREDo

DUMi'Y VAFTABLE.

LOTER VALUE OF AEPODYNAHICS GRID
POt t\T FOF IHICH I NTERMEDI AYE OUTPUT
IN THE TRANSFORMATION ANALYSIS IS
DESIRED. IF KLTJET(3) = Or LET
NI GEOL = O.

UPPER VALUE tr AERODYNAMICS GRID
POINT FCR I'HICH INTERI,TEDIATE OUTPUT
IN THE TFANSFORMATION ANALYSIS I5
DESIPEDo IF KLUET(31 = Or t-ET
NIGEOU = O.

X DISTANCE E€TXEEN STRUCTURES AND
AERODYNAMIC SURFACE COORDINATE
SYSTEU CEIGINST POSITIVE FOF
AERODYNAMIC SURFACE AFT OF
STFUCTURES COOPDINATE SYSTEHT IN'

Y OIsTANCE EETTEEN STR\,CTURES AND
AERODYNAIIIC SUFIFACE COOROINATE
SYSTEM OFIGINS, POSITIVE FOF
AERODYNAI{IC SURFACE 7O THE LEFT OF

STRUCTURES COOROINATE SYSTEFT INO

SOP - AT At't

t4t

t
+
+
*
*
+
*
I
t
*
+
+
*
rl
:t
t
*
*
:;
*
*
*
*
*
*
rl
*
*
*
+
t
I
:i
*
tf
*
*

FORyAT (514)r ITUMBER OF CAROS lS l.

DATA ARE ENTEREO BY SUBROUTINE s2.

*ti**,t ***+ *+t*:3+'t*** l*t:li*** +**+tt'l,t***:|*t**'t* * ***tt+:|***t,f tt**+ t :}

a*

t

a

a

a

a

a

*
*
t
*
*
I
*
i
:l
t
t
*

YR EFT

F ASTOP



T TEM

+
+
+
*
* tlr
t
+
*
*
*
r:
t
*
*
+
I
*
i
*
*
ti
t
*
i
*
r:
rl
*
+
+
*
*
t
:;
t
r;

*
*
*

DAT A

I ZREFT
a

a

a

aao

ro r NCORR(
a

a

a

a

r NCORR (
a

a

a

a

a

o NCORR (

a

a

a

a

a

r NCORR{
o

a

a

a

a

r NCCFF (
a

a

a

a

a

. NCORR(
a

a

a

a

I

DE SCRI FTI ON

Z DISTANCE BETTEEN STRUCTUFES AND
AERODYNAMIC Si/RFACE COORDINATE
SYSTEM CRIGINST POSITIVE FOF
AERODYNAMIC SURFACE ABOVE
STRUCTUFES COORDI NATE SYSTEi{, IN.

THE NUMBER OF THE AERODYNAi,IIC NODE
TO BE EEAMEO TO THE STRUCTURAL
NODES. ( IDENTICAL TO AERODYNAIIIC
PANEL NUI'BERING SYSTEiII O

FIELO FOF STRUCTURES NODE I TO
rHtCH THE AERODYNAMIC NODE IILL BE
BEAHEO IN ACCOf,DANCE IITH T}IE
BEAMING TYPE CLUE DESCRTAED BELO|
(NCOFR(6)1.

FIELD FCF STRUCTURES NODE J TO
rHICH THE AERODYNAMIC NODE IILL BE
EEAMED IN ACCORDANCE HTTH THE
tsEAlrtING TYPE CLUE DESCRIBED BELOI
(tlCORR(6) ).

FIELO FOF STRUCTVFES NODE X TO
THICH TFE AERODYNAMIC NODE TILL BE
EEAMED IN ACCOROANCE rITH THE
BEAIT'ING TYPE CLUE DESCRIBED BELOU
(NCORR(6) l.

FI ELD FOF STRUCTURES NOOE L TO
rHICH ThE AERODYNAI'IC NODE IILL BE
EEAMED IN ACCORDANCE TITH TTIE
BEAI|IING TYPE CLUE DESCRIBEO AELOT
(NcoRF (6) ).

BEAiIING TYPE CLUE. THE THFEE TYPES
OF EEAT'ING CLUES ALLOUEO ARE
DISCUSSED BELOII. NCTE THAT THE
SEOUENCE OF CALLOUT t'SING THE
NU},IBERED NODES IS ALUAVS IN A 'Z'
PATTERN O

FASTOP-SOP-ATAM
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rl
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*

r;++:t* *+****:l+ ++** **** tlt l}:tri+ *+** * ltrt***,:* lt *+*+!tlrirlr;+*tt*'*,;***t*tr; ri
rt*

FOFIMAT = ( 4Xr 3El3.6l N\rliEER OF CAROS 15 I r

OATA ARE ENTERED BY SUBROVTINE S2O

REPEAI fFE FOLLCIING THFEE trTEwS FOR t = Ir...INIGEOC

r)

2l

3l

4f

st

6l

+
*
:t
:i
I
*
+
rt
*
*
+
*
*
*
t
+
*
:;
t
*
*
+
*
+
*
:t
+
*
*
:3

t
*
I
*
:i
*
+
I
:t



I TEM DATA

NOTE THAT THE SUI' OF
lr ".. TNIGEGC) lYtrST tsE
NDEF ENTEREC AS OATA

DESCRIPTION

I . CRDEFED St ltlPLE BEAM I NG TO E I GHT
NODEST THE CLUE '8t IN EITHER
COLUMN 2L OR 2? I NOT IN BOTH)
I ND I CATES O RDER ED S I I{PLE BE AM I NG TO

EIGHT NODES. TtlE FIEST BEAI'!lNG
PLANE (TOP SURFACED USES OOD
NUII{BEREO NODES (Ir Jr Ko AND L,
FROVTDED BY THE USER. THE SECOND
EEAIIIING PLANE ( BOTTOM SURFACE, USES
EVEN NUFTBEFED NODES (Nr Or Pr AND
O) AVTEUATICALLY ASSIGNED BY THE
PROGRAM o

2C CANTILEVERED BLAMING TO FGUR
NODES. THE CLUE 'C' IN COLUI{N 2I
OR 22 (NOT IN BOTH) INDICATES
CANTILEVERED BEAMING TO FOUR NOOES

I I r Jr Kr AND l-l PFOVIDED BY USER '

3T NCN-ORDERED SII4PLE BEAi4ING TO
EIGHT NODES. THE CLVE .88. IN
COLUI,INS 2I ANO 22 INOICATES
NON-OFDERED SII.{PLE BeAMING TO EIGHT
NODES (Ir Jr Kr Lr Nr Or Pr AND Ol
PROVIDED BY THE USEF. NODES Ir Jr
KT ANO L SHCULD AE PUNCHED ON THIS
CAFD. NODES Nr Or Pr AND O SHOULD
BE PTINCHED ON THE NEXT CARD AS

SHOUN IN THE FOLLOWING ITEM.
THEN USING '88' THERE IS NO

RESTRICTION AS TO WHICH NODES AFE
ODD NUMBEFEO AND THTCH ARE EVEN
NUM BEREDO

FI XED VAFIAELE,

FI XED VAf;I AELET

FIXED VARIAELE.

FIXED VARIABLET

FIXED VAFIABLE'

FI XED VAFI ABLE,

DUMtIY VAR I A 8LE .

EOUAL

EOUAL

Z ERO.

ZEFOr

EOUAL TO ZEPO.

EOUAL TO ZEFOr

EOUAL TO ZESIOT

EOUAL TO ZERO.

ONES (NCOFR(Klr K = 7r...rl2r ! =
€OUAL TO THE VALUE OF THE VARIABLE

tN ITEM 9.

*
*
*
t
*
+
+
*
*
*
+
*
!t
+
*
*
*
*
t[

*
t
+
+
*
t
rl
*
+
+
+
*
*
+
*
*
*
+
!t
r;

*
+
*
+
*
*
*
*
t
+
tl
t

NcoRR( ?l = Q

NCCRF( 8' = Q

NCORR( 9l = I

NCORRT r0, = Q

NCCFR(rll = 0

NCOFR( 12) = Q

.. . THETAZ

TO

TC

:t
:;
*
*
*
*
+
*
*
*
*
*
*
*
:t
t
t
:;
*
*
+
*
+
*
I
*
*
*
:;
+
t
t
*
t
t
:t
*
+
*
t
+
+
*
:l
,t
*
+
*
:i
*
+
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I TEM DATI DESCRI PTI CN

FORMAT = (5I4rA2t6l2tF6.2l. NUMBER OF CARDS IS ONE FOR

EACH AERODYNATgICS GRTD POINT.

DATA AFE ENTEFED 8Y SUBROUTINE 52O

**+*+**** * *{ t*+**+*+*t***** t*tt *,t:}* t}:}tt+*++*+**t*t:tt*+t+:l+*rt*+:t *
**

*
+

t
f
*

*
*
*
*
+

t
*
+
+
+
*
ri

t 12. ... LOGIC IIEII
I
x
* IF EEAilING TYPE CLUE (
* FOLLOH ING I TEI{ r OTHERW
I .C' GI'TT THIS ITEM.
*
*++*,t*'i*+ ***** *.f,*++ **+t *+**t* ++ **t:*:; l';t**,i*'}*+*'t+**t*t*:l++*,t++tt*
**
r 13. ... NCORF{l3l
tlr
:t
*
*
*
t
t
+
*
*
*
rt
t
*
:i
*
*
I
*
*
*
*
*
I
+
t
*
*

NcoRR( l4l

NCORR( l5l

+,1* NO DATA t**

NCOFR(6') IS '8tlI ENTER THE

ISE IF BEAHING TYPE CLUE IS 'BT OR

FIELO FCR STRUCtrVFES NODE N TO

h,HICH THE AERODYNAI,IIC NOOE TILL BE
BEAiIED IN ACCOROANCE YITH THE
BEAMING TYPE CLUE DESCFTBED IN T?Eil
ABOvE {NCORF{611.

FIELO FOF STRUCTURES NODE O TO
HHICH THE AEROOYNAI'{IC NODE TILL BE
BEAUED IN ACCOFOANCE TITH THE
REAMTNG TYPE CLUE DESCRIBED IN ITEH
ABovE I NCORF (61 I .

FIELO FOF STRUCTURES NOOE P TO
THICH THE AEROOYNAMIC NODE TILL AE
BEAMED tN ACCOROANCE TITH TH€
BEA lr! t NG TYPE CLUE DESCF I BEO IN ITEt{
ABOVE (NCOFR(6,I.

FIELD FOR STRTICTVRES NODE O TO
UHICH THE AERODYNAI{IC NODE TILL BE

BEAHEO IN ICCOROANCE TITH THE
BEAI{ING TYPE CLUE DESCRIAEO IN ITEM
ABOvE (NCOFR(6) ).

a

a

o

a

a

a

o

a

a

a

a

a

a

a

a

a

*
*
r;
I}

+
*
t
ri
*
*
+
*
+
*
+
*
*
*
t
t
*
:t
*
:|
*
*
:t
t
*

. NCORR ( I6I
a

a

a

aa a

FOFiiAT = (4Xr4l4). NUI,BEF CF CIRDS IS ONE FOR EACH

AEFODYNAT{ICS GRID POINTO

OATA ARE ENTEFEO EY SUBROUTINE 52T

**+*;t*,;'i* 'l* *,i+*:l* *+* +*+**** **** i *+it* *'i*+t*+* ***t**r*tlt*** 't+*t;*** '}
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I TEIi DATA DESCRI FTION

+t
+:l
,i*'t** **++***rllta+ +t **+***+*t*+***,t'l *)t,t*****+** +***+*++t**tt*t*** *

C. TRANSFORITATICT\S BETIEEN UEIGHTS ANO STRUCTURES GR IDS t
*

+** +* t** + t* a* +* a * I * * * + * * * + * + * * t * * * t * ++ * t r|+** * *** +* * * +* *+* * t,l *tt* +

a*
* 14. t.. LOGIC IIEt,
t

ri+* No oATA **+

* IF TRANSFCFi'ATIGN ANALYSIS FOR THE IEIGHTS GRID IS TO BE
I PERFOR TED (KLUEY(2, = 2I ENTER THE FOLLOTING STX ITEI4ST
* OTHERIISE (XLUET(2) = 0) OMIT THESE ITEMS.
t
t:t*t+t***t,l *+t+*+t,l+*******+*+* **'t***t+*I}*****l. ******i't***t*';*** *
**

IT CCRRESPONDENCE TABLE

++*t***rt * * **t *t* I *+ t* li**+*+:3*i3 *+*+*+'l*t+********++t**t*'i'l:|:;**** *
*+

+
*
*

*
*
*

+
rl
+
t
*
*

t
+
*

* l5r .r. TACz
*.
+.
*.
*r
+.
* rrr

IDENTIFIES THE BEGINNING OF THE *
CARD INPUT DATA TO THE *
TRANSFCFMATIONS BETTEEN TEIGHTS AND I
STRUCTURES GRIDS SUBMODULET IN THE t
AUTOI,IATED TFANSFOFI{AT ION ANALYS IS I
iIODULE ( ATAHI . I.{UST tsE ENTERED AS *
SHOINo +

*I
*
rl

*
t
*
I
t
*
+
*
*
t
*
+
*
*
*
*
t

t
:t
*
*
*
+
tt
1'

t
*
t
*
+
+

USED I'ITHIN THE PFOGRAH TO GENERATE THE PERTINENT TITLE *
AND PAGE NUITIBEF AFPEARING IN THE TABLE OF CONTENTS AT T

THE ENO OF EACH EXECUTICN. REMAINING COLUI,INS {FIVE TO *
SEVENTY TTO) T4AY BE USED FOR ANY DESCRIPTIVE INFORI{ATION '}
THE USER UISHES TO INCLUOET t

t;;;;;;;;;;l
hzsrsozasol

Lia-----l
FOFIMAT = ( lA4) o NUMBEF OF CAFDS IS l.

DATA AFE ENIEFED EY SUEROUTINE 52 ANO SUAROUTINE LOB
THERE IT IS PASSED TO SgBROUTINE DTABLE TO GENERATE THE
PROPER I'EAOING FOR THE TAELE OF CONTENTS.

+***tt++**+rtt+***,;**+*++**++'i*+r*+********+*+*****+******+*'i+***+
*+
I SINCE THE SIGi CONVENTICN FOR THE INEEIIAL LOAOS AND THE :*

+ STRUCTURES MODEL LtrAOS IS THE SAHEr THE UNIT FORCES AND *
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I TEf,l DATI OESCRIPTION

* UOT{ENTS IN THE TEIGHTS GRID ARE USED AS GTYENO
:|
*
,: 16. ..i NIGEOC 1 

"OO 
MTtBER OF OISTRIEUTED AND

* O CONCENTFATED IEIGHTS GRID POINTS tN
'T E THE CORRESPONDENCE trAB.E AEtrIEEN
* O THE UEIGHTS AND STFUCTURES GRIDS.
*.
!r r NDoF!4e*nteeoc NUfT|EER OF TEIGHTS GRID DEGREES oF
* r FREEOOI| (UNIT FORCE AND t{OrrtENT
* E INPUTSI. FOR EACH TEIGHTS GRID
+ O POTNT A lIAXIftfi.'{ OF SIX DEGREES OF
* . FREEDOI' }'AY BE COUNTED - THFEE FOR
* o THE Xr Yr Z FORCE COHPONENTS ANO
r} T THREE FOF THE XT YT Z TIOHENT
i r COiTFONENTS. THIS NvUBER IILL
* . DEPEND ON THE VALUES OF NCOf,R(K). K
* o = 7t...112p I = lso..rNfGEOCt
'T O ENTEREO AS DATA IN THE ITEI{ BELOI.
*r
* i NSGEOU=Q OUUMYVARIABLEo
*r
3 . NICEOL<NIGEOU LOTER vALryE OF IEIGHTS GF ID POINT
t O FOR THICH INTERilEDIATE OUTPUT IN
r} T THE TRANSFOFHATION ANALYSIS IS
* r DESIRED. IF XLUET(31 = Or LET
* r NIGEOL = 0o
+.
* . NIGEoU4NIGECC UPPEF VALUE oF TEIGHTS GRID PoINT
* T FOR THICH INTERT'EDIATE OUTPUT IN
* . THE TRANSFORHATION ANALYSIS IS
* o DESIRED. fF KLUET(3! = Or LET
* oro NfGEOv = g.
*
* FORI,'AT ( 5I4 ) O NUI'BER OF CARDS IS 1 O

*
* OATA AFE ENTEFED BY SUBFOUTINE S2O
*

I 17 r .ro XFEFT
*.
*!

*r
*.
*.
+ . YFEFT
*.
!lo

tle

f.

X DISTANCE EETIEEN STRUCTURES AND
IEIGHT SURFACE COOFOINATE SYSTEM
OFIGINSI POSITIVE FOR XEIGHT
SURFACE AFT OF STRUCTURES
COOROI NATE SYSTEltlr I N.

Y DISTANCE EETTEEN STRUCTURES AND
TEIGHT SURFACE COOtrOINATE SYSTEM
ORtrGINST POSITIVE FOR 

'EIGHTSURFACE TO THE LEFT OF STRUCTURES
COORDINATE SYSTEtt{r IN.

FASTOP-SDP-ATAlr{
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t
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*
*
*
*
*
tl
*
*
*
*
rl
*
*
*
*
*
t
*
*
*
t
*
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t
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*
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I TEI' DA 1I DESCR I PTT ON

Z DTSTANCE BETTEEN STRUCTURES AND
TEIGHT SURFICE COORDINATE SYSTEM
ORIGINST POSITIYE FOR IEIGHT
SURFACE ABOVE STRUCTUFES COOROINATE
SYSTEM r INo

(4Xr 3E13.6) o NU|{BER OF CARDS IS I o

:t
+
+
*
+
*
*
+
*
t

I
*
*
+
t
t
a
*
*
*

. ZREFT
a

a

a

aaa

FORITIAT =

DATA AFE ENTEFEO BY SUBROUTINE 52.

tt ** + *** ** t + ,} *** **+*++*** ** ** t* * *a +* +:l*rl*+r|*:t *+**t **:i*'i****+t**+ t
+*
*
:i REPEAT THE FOLLOIING THREE ITEMS FOR t = llrorrNIGEOC
*
:l
tl l8r r.. NCORRI
*o

+.
*.
*.
*c

+.
* O NCCFR(
t.
*r
*.
*o
:lr
* . NCORR(
t.
*.
lo
t;.
*.
'3 . NCORR (
tr
*r
to
+.
tr
* o NCORR (
*o
|}o
*.
+o
*.
* O NCCFR(
*.
*.
*.
*.

r,

2t

3t

4)

5)

THE NT,MBER OF THE TEIGHT NOOE TO BE
BEAYED TO THE STRUCTUFAL NOOESO
(TEIGHT NODES ARE MJI.IBEREO
SEQUENTIALLY IN THE ORDER IN IHICH
THEIR COOROINATES AFE ENTERED IN
IIEHS 24t 2e OF ALAM)

FIELD FOF STRUCTUFES NODE I TO
IHICH THE IEIGHT NOOE IILL BE
BEAMED IN ACCOROANCE TITH TTiE
BEAMING TYPE CLUE DESCRIBEO BELOT
{NCORR (61 l.

FIELD FOF STRUCTURES NODE J TO
THICH THE UEIGHT NODE TILL BE
BEAT'EO IN ACCORDANCE TItrH THE
BEAT,!ING TYPE CLUE DESCRIBED BELOT
(NCOPR (61l.

FIELD FOF STRUCTURES NOOE X TO
THICH THE TEIGHT NODE IILL EE
BEATiEO TN ACCORDANCE IITH THE
BEAHING TYPE CLJE DESCRIBEO BELOT
(NCOFR(611.

FIELD FCF STRUCTURES NOOE L TO
WHICH THE TETGHT NODE UILL 8E
BEAMEO IN ACCOROANCE TITH THE
BEAHITiG TYPE CLUE DESCRIBED BELOT
{NccFR( 6l I .

BEAMING TYPE CLUE. THE THREE TYPES
OF BEAMING CLUES ALLOIEO ARE
DISCUSSED BELOU. NOTE THAT THE
SEOUENCE OF Cil.LOUT USING THE
NUIUBEFED NODES IS ALUAYS IN A .2.
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I TEf,t DATA DESCRI FTION

PATTERN t

I. QFOEFED SIIIPLE BEAI'ING TO EIGHT
NODEST THE CLUE rB' IN EITHER
CIILUHN 2I OR 22 (NOT IN BOTHI
INOICATES ORDERED StilPLE AEAMING TO
EIGTIT NODES. THE F IRST BEAI' tNG
FLANE ( TOP SUFFACE' USES ODD
NUMBEREO NODES (Ir Jr Kr fND L)
PROVIOED BY THE USER. THE SECONO
BEAMING PLANE ( BOTTOil SUNFACE' USES
EVEN NUMBERED NOOES (Nr Or Pr AND
O) AUTCMATICALLY ASSIGNEO EY fHE
PROGFAM.

2. CANTILEVERED BEAi{tNG TO FOUR
NODES. THE CLUE 'C' IN COLUMN 2f
CR 22 (NOT IN BOTH' INDICATES
CANTILEVEREO BEAMING TO FOUF NODES
(Ir Jr Kr AND Ll PROVIOED BY USER.

3. NON-ORDEREO SIlr{PLE EEAMING TO
EIGHT NOOES. THE CLUE 'EBr IN
COLt"ttNs 2l AND 22 I NDICATES
NON-OROERED SIMFI-E BEAMING TO EIGHT
NOOES (Ir Jr Kl Lr N; Or P1 AND O,
FROVIDED BY THE USER. NOOES Ir Jr
KI AND L SHOULO BE PUNCHED ON THIS
CAFDr NODES Nr Or Pr AND O SHOULD
BE PUNCHED ON THE NEXT CAFD AS
SHO TN I N THE FOLLOT I NG ITET4.
THEN USING t8B' THEFE IS NO
RESTRICTION AS TO IHICH NODES ARE
oDo i\UITBEREO AND IHICH ARE EYEN
NUMBEFEDO

DO NOT INCLUDE EFFECT OF X
COHPONENT OF INERTIAL FORCE IN THE
iEIGHTS TO STRUCTURES GPID
TF ANSFORMAT ION iiATF I X .
INCLUDE EFFECT OF X COI4PONENT OF
INEFTIAL FOFCE IN THE TEIGHTS TO
STRUCTURES GRID TRANSFORi,IATION
MATF lX o

DO NOT INCLUOE EFFECT OF Y
COMPONENT OF INEFITIAL FORCE IN THE
WEIGHTS TO STRUCTURES GRID
TR ANSFORfIIAT ION MATR! X r
INCLUDE EFFECT OF Y COMPONENT OF
INERTIAL FORCE IN THE SETGHTS TO
STRUCTUFES GRIO TFANSFGFHATION
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I TEI{ DA'I

a

a

a

a

a

a

!

a

a

a

o

a

a

a

a

a

a

NCCFF( 9l = O

=l

NCOFR( l0t = Q

tlo
*.
+.
* o NcoRR(lll
t}r
lr
t.
t;.
:io
*.
*o
f)
I r NCORR(l2l
t.
lr
lo
*o

*o

*r
lo
tlo

* ... TIIETAZ
ri

=Q

OESCRI PTTON

MATRIXT

OO NOT INCLUDE EFFECT OF Z
COI4PONENT OF INERTTAL FORCE IN THE
UEIGHTS TO STRUCTUFES GRID
TRANSFCRI'ATI ON HATRT X.
INCLUDE EFFECT OF Z COHPONENT OF

INERTIAL FORCE IN THE TEIGHTS TO

STRUCTURES GRID TRANSFORMATION
MATFIX.

DO NOT INCLUDE EFFECT OF X

COTIPONENT OF TNERTIAL uGl'tENT IN THE
TEIGHTS TO STRUCTURES GRID
TRANSFCRMAT ION I{ATR I XI
INCLT/DE EFFECT Of X COMPONENT OF

INERTtrAL MOITENT IN THE IEIGHTS TO

STRwCTuRES GRID TRANSFORilAT ION
MATRIXo

DO NOT INCLUDE EFFECT OF Y
COT.IPCNENT BF INERTIAL Ii'IGMENT IN THE

XETGHTS TO STRUCTURES GRID
TRANSFOFMAT ION MATFIXT
INCLUDE EFFECT OF Y COHPONENT OF

INERTIAL MOI*ENT IN THE IEIGHTS TO

STRUCTURES GRID TRANSFORI'ATION
MATRIX.

*
:3

+
t
t
+
*
*
I
i
*
+
I
t
t
+
*
*
:i
*
a
*
t
tt
,;
*
a
rl
a

7t.t.tl?; I = t
OF .THE VARIABLE T

*
*

IS ONE FOR I
I

=t

=l

= Q OO NCT TNCLUOE EFFECT OF Z f
COTIIPONENT OF INEPTIAL MOHENT IN THE *
TEIGHTS TO STFUCTUFES GRID *
TFIANSFORI.ATION MATRIX' *

= I INCLUOE EFFECT OF Z COUPONENT OF *
INERTIAL HOHENT IN THE IEIGHTS TO *
STRUCTUFES GRID TRANSFORT{ATION *
MATR IX. *

*
DUlrl,lY VAFI AELEo EQUAL TO ZERO ' *

|}

* NOfE THAf fHE St,t! OF ONES (NCCRR(K)r K =
+ lr . . o r ITIGEOCI I'LST BE EOUAL TO THE VALUE

* NDBF ENTEREO AS DATA IN ITEM 16.
+
* FOFITIAT = { 514 rA2 16l2tF5.2l . NUMBER Or CAROS

* EACh TEIGHTS GRID POINT.

*** NC DATA +**
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+*
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I TET,I OA IA OESCRI PTI ON

t lF EEAI'IING TYPE CLUE (NCORR(6r l lS .88. ENTER THE *
'} FOLLOTING IYEI4T OTHERIISE IF AEAMING TYPE CLUE IS 'B' OR t
r .c. otl tr THIS ITEt{o *
*:t
l*:f ** 'lt*+*** t**** *t+l* ** r**:t**+'t **+ 'i* r+r+t*rt+* r**'l*t**tt**t*+l}*a r;
*:3
*
+
*
t
:l
*
*
*
+
t
t
*
I
:l
+
*
*
*
*
*
+
+
*
I
*
+
*
*
t

29. ... NCORR( f3)
a

a

a

a

a

. NCOFR( T4)
a

a

t

o

a

I NCCFF( 15)
a

a

a

o

a

o NCCRRI 16)
a

a

a

aa a

FIELD FOF STRUCTUPES NODE N TO
UHTCH THE UEIGHT NODE UILL EE
BEAIiIED trN ACCORDANCE IITH THE
BEAII!ING TYPE CLUE OESCRIBED IN ITEti
ABOVE (NCOFR(6I'O

FIELD FOR STRUCTURES NODE O TO
IHICH THE T'EIGHT NOOE IILL EE
EEAMED IN ACCORDANCE *ITH THE
BEAiIING TYPE CLUE DESCRIBEO IN ITEI'
ABOVE ( NCORR(61 ).

FIELD FOF STRUCTURES NODE P TO
rHICH THE TEIGHT NODE TILL BE
BEAttED IN ACCORDANCE IITH THE
BEAMING TYPE CLUE DESCRIBED IN ITEH
ABOVE {NCORF(61 ).

FIELO FOF STRVCTTJRES NODE O TO
IHICH THE IEIGHT NOOE UILL BE
BEAHEO IN ACCOROANCE IITH ThE
BEAHING TYPE CLUE DESCRIBED IN tTEIiI
ABOVE ( NCORF(51 t.

:|
*
t
*
*
:;
*
*
t
t
*
t
:]
*
+
+
+
t
t
*
*
*
a
:t
t
+
+
,*

t

FORIIAT = (4Xr4I4lr MTHBEF OF CAROS lS ONE FOR EACH
UEIGHTS GRIO PCINTO

DATA AFE ENTEFED 8Y SUBFOUTINE 52.

***** 'l:i:i* *:f latla+:| l+:it +*:i+**+*:|** **:ll t*t++*:i*:t*++:t** ***+**+*+*a**:t
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a
**

*

I TEH DATA DE SCFI FTION

+* * ** * lt * *+ * t**:; *:l*+*tt; +* t**:;+*t| * *t;+* *:it*+**t ** *t+**+ tt*** ***t **l *
* O. TFIANSFORi{ATIONS BETTEEN DYNAMICS AND STRUCTURES GRIDS *

:t

+ *t ++,;t* *,+ + + ****tt++ *** * **** ** ** ***+ * *tt* *** * * **++**+*** *ri*:;t*'l*+ +

**
* 2lt ... LOGIC ITEX f++ NO DATA 'r**
++
* tF TRANSFOFiIATICN ANALYSIS FOR THE OYNAI{ICS GFIO IS TO *
* BE PERFORMED (KLUET(4' = 4) ENIEF THE FOLLOTING ELEVEN *
r ITEi,tSr OTHERITSE (KLUET(4) = Ol oMIT THESE I?EliS. *
+t:
***** * +:t+*******t++*:***t*+++* t*+**+****+++*+***Ji**:l+a****tl*+**:t* *

I " OYNAI,ICS GR ID GECMETRY

***** t*** ++ * t ti:t* t t*+* ** * * 'l* ++** * ** 't+ ***+tti*****++* +***t***:i**t** *
t*
I IHEN TFE DEGREES CF FREEDCIiI OF THE DYNAMICS trlODEL AND +

t STRUCTURAL I,ODEL ARE IDENTTCALT THEN THE STIFFNESS *
+ IIATRIX IS USED FOR VTBRATION ANALYSIS IN FOP. IF THE *
t OYNAI,TICS IIODEL HAS A REDUCED NUMBER OF DEGFEES OF }
* FREEDOT{r THEN THE COOROINATES OF THE SELECTEO DYNAIIIICS t
I PoINTS I{UST BE ENTERED AT THIS POINTT THESE COORDINATES *
* ARE SgBSEOIENTLY USED IN GENEFATING THE FOFCE EEA}TING *
* RELATICNSHIP FROi' DYNAMIC hODES TO STE:UCTURES NOOES IN *
t ATAII AND THEN THE FLEXIATLITY i,lATRlX IN ASAil. FINALLYT t
:} THE FLEX IB ILI TY HATFI X I t NSTEAO OF THE ST TFFNESS I'IATRIX' *
* IS USEO FOF VIERATION ANALYSIS IN FOP. TO PERT'{TT HODAL *
+ INTEFPOLATION OPERATIONS IN AFAiI' THE MAJORITY OF *
I DYNAI'ICS POTNTS SHOULO BE CHOSEN SO AS TO LIE ALONG A *
* FEr (NOT NECESSARILY PARALLEL) STRATGHT-LINE SEGilENTS I
+ RUNNING FROI' INBOARD TO OUTBOARD LOCATIONS ALONG THE +

* PFTMARY STRUCTURE OF THE SURFACE. :}

r*
**:t** *r3** t ** *:l* + * +* t***:l**'i ***'+ * **t* +tt+++:t:*++* t+*+*:t**:l* tt*+:}:l:i *

t
IOENTIFIES THE BEGINNING OF THE *
CARD INPUT DATA TO TF|E OyNAfltlCS :l
GRID. lr\.rST BE ENTERED AS SHOIN. *

*
USED IITHIl\ THE PROGRAM TO GENERATE THE PERTINENT TITLE '
AND PAGE T\UiIBER APPEARING IN TI-IE TABLE OF CONTENTS AT *
THE END OF EACH EXECUTION. REI'AINING COLUIiNS (FIVE TO *
SEVENIY TIO ) }IAY BE USED FOF ANY DESCRT PTIVE INFORT4ATION 'THE USER IISHES TC INCLUDEO *
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0001
789

oo
56

I

ITEM DA IA DESCRI PTIDN

FOFMAI = (lA4r" NUMBER OF CAROS IS l.

DATA ARE ENTEFED EY SUBFOUTINE DATADG ANO SUEROUTINE LDB
THERE IT IS PASSED TO SUBFCUTINE DTAEil.E TO GENERATE THE
PROPER HEACING FOR THE TABLE GF CONTENTS.

rHE FOLLO.ING ThO ITEI'S PFOVIDE THE GEOiiETRY OF THE
DYNAMICS Gf,IO.

t
ri
*
I
*
I
*
*
+
*
*
$

*
*
+
+
+
*
+
ri
*
*
:i
*

t
*
*
+
*
+
*
;
'l*
*
*

*+* t * t t* ***+** *+* *** *:i* ** 'lt +* +*!i,i*****+t t**+**'I:i***l*+****** *+** *
rt1

23. ... NON

a
t
rl
*
*
*
*
*
t
t
ti
il

tlt:3+tt++'t* **+* +***t***{* *t**** +* *******t*:i*t****:}*l*l *:}*'}t***+t** *
**

a 2OO NUMAER CF DYNAT{ICS GRIO GEOHETRY
POI NTS.

FOLLCIING ITEH FOR l{ = t,prrrINDN.

X COOROINATE F THE H'TH DYNAMICS
GRTO GECMETFY POINTT POSITIVE AFTI
INr

Y CCCRDINATE OF THE MITH DYNAiIICS
GR ID GECITIETFY POINTT POSITIVE TO
THE LEFTr Il(.

Z CCCFDINATE OF THE MITH DYNAi{ICS
GR I O GE CTIETFY POI NT I PO ST T I IE VP T

INr

I
*
*
*
I
*
*
* 24c
+
s
+
t
t
+
*
+
*
*
:;
r;

*
*
t

aa a

REPEAT 
'HE

... XDN(U,
a

a

a

. YDN(lt I
a

I

a

r ZDN{M!
a

aaa

FORMAT = I 1I4). NvMBEP OF CAFDS IS l.

DATA ARE ENTERED BY SUBFOUTINE OATADG.

THE COOROINATES IN THIS ITEM TIUST BE SPECIFIED IITH
RESPECI TO THE ORIGIN OF THE DYNAI{ICS GRID.

FORilAT = (3E12.41. NvMBER OF CARDS IS NDN.

DATA ARE ENTEFED EY SUBFO.,TINE OATADG.
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+
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+
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I TEH OATA DESCRI FTI ON

2. COFFESPCNOENCE TABLE

+*:t * * * t r; * * * * * I * ** +* + * * + * *,; :i * :l +* :l :lt #* * * t* * * ** ** * * t* ** * * t3 * * ** * *** * :t

**

+
:i
*

*
t
*

* 25o
t
*
I
*
+
*
*
*
*
a
*
:l
+
I
*
*
*
*
t
*
r;

*
*
*
*
t

:t
I
I
+
*
t
*
t
tt
t
,l
t
t
*
*
*
+
*

.. . TACS
a

a

a

I

a

aa o

USED IITHIN THE
ANO PAGE NVfI.BER
THE ENO OF EACH
sEvENrY TroI ilAY
THE USEF TISTTES

IDEN'IFIES YHE BEGINNING OF THE
CAPD INPUT DATA TO THE
TRANSFOFI,IAT IONS BETfEEN DYNAMI CS
AND STRUCTURES GRIOS SUB}IODULET tN
THE AITOUATED f RANSFORI,IAT ION
ANALYSI S MCO( -E ( ATAMt. l.tUST AE
ENTEEED AS SHOUNT

PRCGRAH TO GENERATE THE PEFTINENT TITLE
APPEARING IN THE TABLE OF CONTENTS AT
EXECUTT CN. REiiAINING COLUI'NS (FIVE TO

BE USED FCR ANY DESCFIPTIVE INFOR!'IATION
TO INCLUDE.

,
I
*
+
*
*
+
*
*
+
+
t
+
*
*
+
*
*
:i
*
rt
*
*
*
tl

'}*

oooooooo
23456789

1!ll-_--

t** t** + +t ** t t ** r; I *ai; I t+ *+* * *+ * * + *+ 'i+:t+* * * * **:t t **:| *tl 'l * ';* + +** ** l*+ *
t:3

FOFMAf = ( f A4, r NUlrBEf, cF CAFOS IS l.

DATA ARE ENTERED 8Y SUBROUTINE 52 AND SUBROUTINE LOE
I'HERE IT IS PASSEO TO SUBROUTINE DTAALE TB GENERATE THE
PROPER HEADING FOR THE TABLE NF CONTENTS.

SINCE fFE SIGN CONVENTICN FOR lHE OYNAT'IICS ilOD€L AND THE
STRUCTURES ttlODEL IS NOT THE SAl4Er THE UNIT FORCES ANO

IIOI{ENTS IN THE OYNAMICS GRID AFE TRANSFORHED INTERNALLY
TO PROVIDE A CONSISTENT SIGN CONVENTION FOF THE FLUTTER
ANALYS I S.

26o ... NIGEOC
a

I

a

a

. NDOF I
a

a

O

a

a

Nr,irBER F OYNAiIICS GRID POINTS IN
THE CORFESPONDENCE TABI-E BET|EEN
THE DYNAMICS ANO STFUCTURES GRIDST
SAME AS NDN IN ITEM 23.

2OO NUMBER OF DYNAMICS GRIO OEGREES OF
FREEDOi.! (UNIT FORCE AND MOM€NT
INPUTS)O FOR EACH DYNATitCS GRID
POINT A fltAxlr,luH OF SIX DEGREES OF
FREEDOM MAY BE COUNTED . THREE FT]R

THE lt Yr Z FORCE COMPONENTS AND
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I TEI{ DATA DESCFI PTI ON

THFEE FOR THE Xr Yo Z IOTENT *
COMPCNENTS. THIS NUMBEF IILL t
DEPEND CN THE YALUES OF NCORR(KIo K +

= ?t.o.rl2r t = lrr.orNIGEOCr *
ENTERED AS DATA IN THE ITEii BELOI. *

*
NUtr,tBEF OF STRUCTURES NODES TO IHICH +
UNIT BEAI,IING IS APPLIEDT NOTE THAT +

A STRUCTUf,IAL NODE TO THTCH UNIT T

BEAMtrNG IS APPLIED CANNOT EE USED '}
FOF SIMPLE OR CANTILEVER EEAIIING. :}

I
LOTER YALUE ffi DYNATIICS GRID POINT I}

FOR ilHICH I NTERiIEDIATE OUTPUT IN *
THE TRANSFORIIATION ANALYSIS IS *
DESIREO. IF KLUET(3D = Or LET *
NIGEOL = O. *

*
UPPER VALUE OF DYNA}iICS GRIO POINT +

FOR IHICH TNTERiIEDIATE OUTPUT IN *
THE TRANSFOFI'IATION ANALYSIS IS *
DESIRED. IF KLUET(3| = Or LET *
NIGEGU = O. *

+

to
*.
ll .
*.
+.
t.
t.
*.
*o

*.
*.
*.
lr
*.
,t.
*.
*.
*o
*r
tl .
ir
+.
* ..r
*

NSGEOU4 50

N I GEOL:. NI GEOC

NIGEOU4 NI GEOC

t
t

FORMAT (5I4Ir NUI'BER OF CAEOS IS Ir

t OATA ARE ENTEREO 8Y SVBFC\,TINE 52o
*
**** f **+*+* |**t** tt *:t+'t**!t* i tt* ++::+ * +**+l+*+ ****!t*+t l*'}t*+':*'3t++ +

rl :;

+
+
*
*

a
* ?? o .... XREFT X DI STANCE BETIEEN STFIUCTI/RES AND
:} . DYNAMIC SUFFACE COOFDINATE SYSTEIII

* r ORIGINSt POSITIVE FOR DYNAilIC
* O SURFICE AFT OF STRUCTURES
t . COOFDTNATE SYSTEMT IN'
*o
fTYREFTYDISTANGEBETIEENSTRUCTURESAND
t . DYNAMIC SURFACE COORDINATE SYSTEi{
t . ORIGINST POSITIVE FOR OYNA|IC

'i . SURFACE TO THE LEFT OF STRUCTURES

t . COOROINATE SYSTEHT IN'
*.
*.ZREFTZDISTANCEBETTEENSTR!,CT9RESAND
t r DYNAMIC SURFACE COOFDINATE SYSTEIII

t o ORIGINST POSITI YE FOR DYNAI'IC
* . SURFACE ABOVE STRUCTURES COOROINATE
,} oo o SYSf Elf r IN'
*
* FOFtilA, = ( 4X o 3E13.6, hUt'{BEF OF CARDS I S ! r
*
* DATA AFE ENTEFED EY SUBFOUTINE 52.
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I TEH DATI DEsCRtr FTI ON

***'l* *+t +.** ***'t+****'t**tt*+**a* * **t ****+**+l+ ***t**+**+**+*+**+* t
t*
+ 28. ... LOGIC IIEfl
*

*+* No DATA *++

r IF UNlr EEArrlNG IS INCLUDEO (NSGEOU LARGER THAN ZERO) *
+ ENTEF THE FOLLCIING TTEMI OTHEFIISE (NSCEOU = OI OI'IIT :}

* THIS ttEM. *
*:l
**:t*+*+****t*t*+*+t**+**:|*:F*t*******+*t*t*t*++*'|**tl++**)t++**t*l*

*
13

*
*
:;
*
*
* 29t
*
3
*
+
t
*
*

*
t
+
*
* 3O.
*
t:

*
+
*
*
*
*
*
+
rt
:t
*
t
I
*
*
*
t
*
*
*

ENTER (TEN VALUES OR LESS FEF CIRDI AND

REPEAT THE FOLLOIING [TEM FOR [ = ll...lNSGEOrrr

*
+
*
rl
*
rt
*
t
*
*
t
rl
*

* OATA AFE ENTERED BY SUBROUTINE 52. *
+*
*:t*++*:3*+++t t**** *:t:l * **** ** * * ** +*+*tt **tt***+** *+*t*+l*****tt:l+**t ti

FORMAT = ( lOI4t. NUITBEF OF CAROS lS (NSGEOU-II/lO t tr

REPEAI TFE FOLLCTING fHREE ITE|S FOR I = lo"rINIGEOC

... NOOEUB(L
a

a

a

aao

... NCORR(
a

a

. NCCFR(
a

a

o

a

a

. NCOFF (

a

a

a

o

a

. NCORf, (

t

a

a

a

o

. NCOFF(
a

ACTUAL STRUCTURAL NODE NUUBERS TO
WHICH UNIT EEAII4ING IS APPLIEO.
THESE NUMBEFS SHOULD BE THE SAi'E
NUiliAERS USED IN THE CORRESPONDENCE
TABLE BELOT.

THE NUi{EER OF THE DYNAMIC NODE TO
BE BEAMED TO THE STFUCTURAL NOOES.

FIELD FEF STRUCTURES NODE I TO
THICH THE DYNAIIIC NODE IILL BE

BEAMEO IN ACCOROANCE TITH THE
EEAiTING TYPE CLT,E DESCRIBED BELOI
(NCOFR{6) ).

FIELO FOR SIRUCTURES NODE J TO
IHICH TF}E DYNAMIC NODE IILL BE
BEAI'ED TN ACCORDANCE TITH THE
EEAUING TYPE CLUE OESCPIBEO BELOT
(NcoRR(5)).

FIELD FCF STRUCTURES NODE K TO
IHICH TFiE DYNAI.IIC NODE ltLL BE
BEAMED IN ACCOROANCE UITH THE
BEAMING TYPE CLUE OESCRIBEO BELOT
(NCOFF(61 l.

FIELD FOF STRUCTURES NODE L TO
hIHICH TFE DYNAMIC NODE I[LL EE
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I TEM DATA DESCRI PTI DN

BEAMED IN ACCORDANCE UITH THE
BEAMING TYPE CLUE DESCRIEED BELOT
(NCORR(51 r.

BEAI.ING TYPE CLUE. THE FOUR TYPES
OF AEAHTNG CLUES AI.LOWED APE
DISCUSSED BELOT. NOTE THAT THE
SEOUENCE OF CALLOUT USING THE
NUHBEREO NOOES IS ALIAYS IN A IZ'
PA TTERN.

I. GROEREO SI I{PI-E BEAHING TO EIGT{T
NODES. THE CLUE 'Er IN EITHER
COLUIIIN 2l OR 22 (NOT IN BOTII)
INDICATES ORDEPED SIMPLE BEAHING TO
EIGHT NODES. THE FIRST BEAI{ING
PLANE ( TOP S\JRFACEI USES OOD
NUMBERED NODES (tr Jr Kr ANO L)
PROVIDED BY THE USEF. THE SECOND
BEAIIING PLAN€ (BOTTOH SURFACE) USES
EVEN NUIIIBEFED NODES (Nr 0r Pr AND
O, ASSIGNED BY THE PROGRAI{.

2O CANTILE YERED BEAIIING TO FOUR
NODES. THE CLUE tC' IN COLUiaN 2l
OFI 22 (NOT IN BOTHI INDICATES
CANTILEVERED BEAI,IING TO FOUR NOOES
lIr Jr Kl ANO L) PROVIDED BY USER.

3O hCN.OFDEREO SI}'PLE tsEAtJtING TO
EIGHT NODESe THE CLUE '8Br tN
COLUIIINS 2l ANO 22 INDICATES
NON-OFDEFED SIMPLE AEAiIING TO EIGHT
NODES ('Ir Jr Kr Lr Nr Or Pr ANO O,
PROVIDED BY THE USER. NOOES Ir Je
Kr AND L SHCULD BE PUNCHEO ON THIS
CARDr NODES Nr Or Pr AND O SHOULO
BE P{JNCiIEO ON THE NEXT CARO AS
SHOHN IN THE FOLLOTING ITElti.
I'HEN US I NG I gBI THERE I S NO

RESTRICTION AS TO THICH NODES ARE
ODD AND h'HICH ARE EVEN NUIIEERED.

4o UNIT BEIMING TO ONE NOOE. THE
CLirE {,1 IN COLUiTN 2l OP. 2? ( NOT IN
BOTH' INDICATES UNIT BEAMING TO
NODE t (NODES JT K' AND L AFE EOUAL
TO ZERO) PFCVIOED BY THE USERr

DO NOT INCLVDE EFFECT OF X FORCE
COMPONENT IN THE DYNAIT,IICS TC
STFUCTT/RES GRID TRANSFORIiATION

FASTOP-SOP-ATAil
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ITEH OATI DESCRI PTI ON

MATfiI X T

INCLVDE EFFECT OF X FORCE COTPONENT
tN THE OYNAi'ICS TO STRUCTURES GRID
TRANSFORMAT ION IIATF IX T

DO NOT INCLUOE EFFECT OF Y FORCE

COMPONENT TN THE DYNAMICS TO

STRUCTUFES GRTD TRANSFORUATION
MATR I X.
INCLUOE EFFECT OF Y FORCE COi'IPONENT

IN THE DYNAI'ICS TO STRUCTURES GRID
TR ANSFORMAT ION I{ATRI X.

DO NOT INCLUDE EFFECT OF Z FOFCE

COI{PONENT IN THE OYNAMICS TO

STFUCTUFES GRID TRANSFORI{ATION
MATR IX .
INCLUDE EFFECT OF Z FORCE COMPONENT

IN THE DYNAI,IICS TO STRUCTUFES GRIO
TRANSFCFilATION MATR I X.

OO NOT INCLUDE EFFECT OF X I,IOMENT

COi{PONENT IN THE DYNAi'IICS TO
STRUCTURES GRIO TRANSFORI,IATtrON
MATEIX.
INCLUDE EFFECT OF X UOMENT
COMPONENT IN THE DYNAMICS TO
STR I.CT\,RES GRIO TRANSFORI'AT ION
t{ATRIXT

OO Nt]T INCLUDE EFFECT OF Y MOIIENT

COfTIPONENT IN THE OYNAI'ICS TO
STRUCTURES GRID TRANSFORTIATION
MAT FI X.
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=l

NCORR( 8l = Q

=t

NCORRI 9) = 0

=l

NCORR{ l0l = Q

=l

NCORR(rr, = Q

NCORR( fzt = Q

= MCLUDE EFFECT OF Y MOI'IENT
COMPONENT IN THE DYNAT'ICS TO
STRUCTUFES GRID TRANSFORHATION
MAfR I X.

DO NOT INCLTTDE EFFECT OF Z lrOl'ENT
COi4FONENT IN THE OYNAMICS TO
STPT.CTURES GRIO TRANSFORHAT ION
MATFIXo

= I INCLITDE EFFECT OF Z MOI'IENT
COHPONENT IN THE DYNAMICS TO
STRIJCTURES GRID TFANSFORHATION
MATRIXT

SI'EEP ANGLE OF T}.IE DYNAi{ICS GRIO Y
AXIS. POSIT TVE FOF THE DYNAI'ICS
GRID Y.AXTS STEPT AFT OF YHE
STRvCTURAL Y-AXISo DEG. FOR THOSE
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ITEM OA TA

* 32. ... NCORR( 13'
*t

OESCRIPTION

NODES IHICH HAVE NO SIEEP, THE
FIELD MAY BE LEFT ELANKT

FTELD FOR s?RUCTUFES NODE N TO
THICH THE OYNAHIC NODE TILL BE
BEAI'ED IN ACCOFIDANCE :ITH 

'}IEBEAI{ING TYPE CLUE OESCRIBED TN ITEH
ABOVE (NCORR(6t l.

FIELD FOF STRUCTURES NODE O TO
IHICH THE DYNAMIC NOOE IILL BE
BEAiIED IN ACCORDANCE IITH THE
BEAII'ING TYPE CLT'E OESCRTBED IN ITEI'
ABOVE (NCORF(51 l.

FIELD FOR STRUCTURES NOOE P TO
iHICH THE DYNAiIIC NODE TILL BE
BEAilEO IN ACCORDANCE IITH THE
AEAHING TYPE CLUE OESCR IBED IN ITEH
ABOVE ( NCOFF(61 l.

FIELO FOR STRUCTURES NOOE O TO
IHICH THE DYNAl,llC NOOE IILL BE
BEAIIEO IN ACCORDANCE IITH THE
BEAI'ING TYPE CLUE DESCRIBEO IN ITETI
ABOVE ( NCORR(61 l.
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NOTE THAT fHE SUH OF ONES (NCORR(XIr K = 71o..rl2r ! =
lr....NIGEOCI XUST BE EOUAL TO THE VALUE OF THE VARIABLE
NDOF ENTEREO AS OATA IN ITEI' 26.

FOFIIIAT = (SI4rA2r612tF5.2l . NUIIBER OF CARDS IS ONE FOR
EACI.{ DYNAMICS GRID POINT.

DAf A AFE ENfEFEO BY StiBROt/TINE 52.

a

aa a

I

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

. NCOITR( l6'
I

a

a

aaa

NCORR ( l4 I

NCORR( l5l

*:t+**+**+t**t* ++ + *t * * t* *+'l* + * ** *** + +*tt**+ t+***++li *';**+rlt i$++:tat *
*:t
| 3lo ... LOGIC ITEH
t

*t* NO OATA **:t

f IF BEAi,IING TYPE CLTJE (NCORR(6), TS .88. ENTER THE
* FOLLOTING ITEI{I OTHERTISE IF BEAI,IING TYPE CLUE IS 'B'T* tC'r OR 'Ut OiIIT THIS ITEH.
*
:t**** *** * * * ltt:l+ *t+*t** t**:i ** +:t **t**+**t'ttt+ + *lt+*****,3+lt*+*+t* *
*r!

+
i
:t
t
*
*

FORiTAT = ({Xr4t4}. NUiIBER OF CARDS lS ONE FOR EACH
DYNAiITCS GRID FCINT,

OATA AFE ENTEFEO EY SUBROUTTNE 52.

a*'l *:i* ** * t+ ** ***+t* ***+'t:t ** * * *'|* *r*t* +*tt:l+*+**+r:i*t:|*tl**++:tttt:l* *
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OUTPUT

I'A I N PF CGRAI' ( SOP I

THE IIAIN PROGRAY CCNTROLS THE
oISCUSSED BELOI. IHEFEAS THE FIRST
BEGINNING OF THE OVTPUTT THE CTHER
VEFY END OF THE CUTPUT.

PROGRAiI LISTING OF CARO DATA

THIS ITEX CONSISTS OF
THE INPUT OATA S{.,PPLIED TC
INSPECTION OF THIS OATAr A
IITH EACH CARO IIIAGE.

LTSTING OF THE FOUR ITEHS
ITEM APPEARS AT THE VERY
THREE ITEi,IS APPEAF AT THE

CAFD II,IAGES (COLUIiS I TO 8Ot OF ALL
THE CLRRENT RUNO TO FACILITATE
SEOUENTIAL CARO NUI{BER IS ASSOCIATED

INPUT-OUTPUT TATRIX LABELS AS GENERATED TITHIN THE PROGRAM

THIS ITET', THICH IS OPTICNAL OUTPUTI SU}IMARIZES ALL THE
CALLS TO SUBROUTINES 'GEDLAB'r 'FUDLAB.T 'GEFLAB'r ANO 'PUFLAB'
IN THE ORDER IN THICH THEY OCCUFFEO IITHIN THE FUN. SUBROUTINES
.GEDLAB' ANO 'PUOLAE' RESPECTIVELY READ AND TRITE LAEELS OF
FILES (PERtt{AttENT OF SCRITCH) STOFED ON DStO UNITSo Sli{ILARLYT
.GEFLAB' AND TPUFLAE' RESPECTIVELY REAO ANO URITE LAEELS (IF
ANYI OF FILES (PERHAT\ENT oR SCRATCHI STORED oN FSIO UNf TS.
ALTHOUGH THIS SUI,XARY SERVES I,AINLY AS A DEzuGGING AIDT IT IS
ALSO A OI/ICX REFERENCE TO ASCERTAIN THE LOCATIONT NAilET AND SIZE
OF ANY IIATRIX CF INTEFEST.

THE FOLLOIING OUANTITIES AFE PRESENTED FOR EACH CALL.

(CALLING FFOGFAM' - THIS IS THE SUBROUTINE IN THICH THE CALL
OR IG T NATED.

(CALLEO FROGFAU, - TI-IS IS THE NAME OF THE CALLED SUBROUTINET IT
IS EITHER'GEDLAB'o'PVDLABr r ! GEFLAB'r OFI'PUFLABro

(UNIT NATEI - THIS OUA]\TITY IS NOT CURRENTLY USEDT

(FILE NAMEI - TFIS IS THE NAi'E CF THE MATRIXT PSEUDO.T{ATRIXT OR
OTHER DATA IN THE FILEo

(UNITI -
(FILE I -

THIS IS THE LGGICAL UNIT ON IHICH THE DATA FESIDES.

rHI S IS THE LCCATICN OF THE OATA ON THE UNIT.

FASTOP - SCP
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(ROrS, COLS' - IF THE FILE CONTAINS A i'IATRIX OR PSEUDO-i'IATRIXT
THESE TTB OUANTITIES USUALLY DEFINE THE ACTUAL SIZE OF THE
AFIRAY. 6QTf YEFIl IF THE SIZE IS NOT KNO{N PRIOR TO THE FOFilATION
OF THE ARRAYT OR IF THE DATA IS NOY IN TTE FORI{ OF AN ARRAYT

THESE TTC OIANTITIES ARE USED IITHIN THE PFOGRAil BUT ARE OF NO

INTEREST TO THE USER.

(PAGEI . THE OUTPUT HAD REACHED THIS PAGE tr THE LISTING THEN

THE CALL TAS i'ADEO

INPUT-OUTPUT }ATFIX LABELS IN NUUERICAL CRDER OF I/O UNITS

THIS ITEI{T TF'ICH IS ALSC CFTIONAL OUTPUTT IS TOENTICAL TO
rHE PREVIOUS ITEii EXCEPT THAT THE CALLS ARE OFDERED ACCOROING TO

I/O UNIT RATHEF THAN IN THE OFDEF IN UHICH THEY IEFE EXECUTEO'
THIS SUMMARY SERVES AS A OUTCK FEFERENCE TO OETERMINE THE DATA
STORED ON ANY PARTICULAR UNITT

TABLE OF CONTENTS

A TAELE CF CONTENTS IS SUPPLTED TO AIO THE USER IN LOCATING
SOME {IIAJOR GUTPUT I TETS IN THE L IST I NG.
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ALAH . AUTO}'ATED LOAD ANALYSIS MOOULE

:::

ATAil - A!fOUATED TRANSFORxATION ANALYSIS i'!ODULE

IN SOPT CCNTFOL FASSES FROM ALAU TO ATAI'I AND THEN BACX TO

ALAI,I AGAIN. TCCORDINGLY' THE OUTFUT ITEHS OF ATAT ARE NESTED

IITHIN THE OUTPUT ITET4S OF ALATI. THE OUTPUT ITEI{S OF THESE TTO

TODULES ARE PRESENTED IN THE FOLLOTTNG MATERIAL'

ALAiI ITEH - GEGHETRY CF AERODYNIXICS I{ODEL

A CGPFLETE DESCFIPTICN OF THE GEOT'IETRIC PROPEFTIES OF THE

AERODYNAI{ICS liODEL, INCL\JDING AEFODYNAIIIC PANEL OIilENSIONST
AREASO COORDINTTEST ETC ' T TITH SELF-EXPI.ANATORY TITLESI
AEFoDYNAI,IG PANELS ARE NUMBERED FRol, LEAoING To TRAII-ING EDGE

STARTING AT THE TIPO PANEI- NUMBEFI IS DENOTEO 8Y INDEX I' THE

ORIGIN FOF SPANIISE (YI COORDINATES IS CBINCIOENT IITH THE

cENTER OF THE CIFCULIR CyLINDER rHICH AEROOYNATlICALLY REPPESENTS

THE FUSELAGEO THE OFIGIN tr THE STREAMUISE TX} AXIS COINCTDES

IITH THE INTERSECTION OF THE SURFACE LEADING EDGE AND F\''SELAGE

SIDE (SEE FIGURE lr ALAII USERS MANUALIT IHEN THE FUSELAGE IS NOT

AERODYNAHICALLY REPFESENTED {R=.OOI)T THE ORIGIN FCR AOTH

COORDTNATES IS COINCTDENT TITH THE INTERSECTION OF T}IE SUPFACE

LEADING EDGE AND TIIE ROOT CHOFDT ALL PANEL GEOI'ETRY IS ASSUHED

TO BE IN IHE Z=O PLANE'

ALAt'l ITEl,t - AERODYNeHIC INFLUENCE CcEFFICIENT (AIC t HATRICES

AERoDYN^'|IcINFLT,ENCEcoEFFICIENTIIATRICESRELATINGPANEL
PRESSURES TO ANGLE OF ATTACKT PEF UNTT OF FREE'STREAM DYNAilIC
PRESSUREI DISPLAYED FOR EACH CF TT{E OIFFERENT MACH NUI|iBERS

INCLUDED IN THE SPECTFIED FLIGHT CONOITIONS'

ALAI,I ITEi,I - ACCELERATIONS IN TETGHTS GRIO

COilPi.TED COilPOI\EITS OF LINEAF ACCELERATION 1FT/SECT*2| AT

CENTEF OF GRAVITY OF EACH MASS ITEM. DATA tS PRESENTEO FOR EACH

FI-IGHT CONDITION. THE TOTAL NUI'BER OF ROlrS OF OUTPUT COPRESPONOS

TO THE TOTAL I\U'ITBEF CF OISTRIEUTED MASSES (TTO INEFTTI

FASTOP . SOP - ALAiI/ATAIi
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PROPERTI ES) ANO CONCENTRATED iIASSES
PROPERTIESI SPECIFIED AS INPUT OATA.
COilPONENTS PRECEDE THE CONCENTRATEO
SEOUENCE.

(INCLUDING TNERTIT
THE DISTRIBUTED TIISS

UASS COI'PONENTS IN THE ROr

ALAM ITEI4 - INERTIAL FORCES IN TEIGHTS GRID

COiTFUTEO INER'IAL FORCES COFRESPONDING TO COMPUTED
ACCELERATIONS IN FFECEOING ITEM.

ALAM ITEt, - INEFTIAL TiOMENTS IN'THE TEIG}TS GFID

COI,TPLTEO COi{PONENTS CF INEFTIAL fIIOMENT AT THE CENTER OF
GRAVITY OF EACH CONCENTRATED MASST DISPLAYEO FOR EACH FLIGHT
CONOITION. SINCE THIS DATA ITEI{ CNLY APPLIES TO CONCENTRATED
MASsEs, THE NU]I{BER cF RoHs oF ourPUT Is EOUAL To THE NU|{BEQ oF
CONCENTRATED MASSES.

ATAM rTEH - cooRorNATES cF SrFvcruRES rrtoDEL NODE porNTs

TFE )(T YT AND Z COOROINATES OF EACH STRUCTURAL NOOE ARE
LISTEDT (XSGEO,YSGEOlZSGEOIT IHERE THESE COORDINATES ARE OEFINEO
rtTH RESPECT TO THE STRUCTURES I,IODEL COORDINATE SYSTEH. IT UILL
BE NOIEO THIT 'ROI' PROVIDES A SEOUENTIAL COUNT OF NOOE GEOMETRY
INP*ITT THEREAS .NODE. INDICATES THE ACTUAL STRUcTURES NooE
NUMAEfl OESIGNATEO AY THE USER. NOTE THAT ALL SUBSEOUENT OUTPUT
OF AERO AND INERTIAL LOAO COT'PONENTS IN THE STRUCTURES GRID ARE
IOENTIFIEO BY rROt. t\UllEER PATHEF THAN TNODET NUi,|BER.

ATA14 IfEil - fRANSFORttlATION T ATRICES FROH AEROOYNAT{ICSo IEIGHTST

AND DYNAI,IICS GFIDS rO THE STRUCTUFES GRIo

THPEE TRANSFCRXATIGN TAELES ARE SHOINT ALL OF I}tICH HAVE
THE SAItiE FORi{AT. Tt{E DATA PRESENTED INDICATES THE DISTRIBUTEO
FORCES Af STRUC?URES MODEL NCDE FOINTS DUE TO UNIT LOAOS APPLIED
AT THE INPUI NODES (IEROOYNAI,IICr UEIGHTSo OR DYNAHICIT THE .ROt.
NUMBERT THtrCH APFEAFS IN THE FIRST COLUI,IN OF THE TRANSFORMATION
TAELET IS IDENTICAL TO THE AEROOYNAI4IC PANEL NUHBER IN THE CASE
OF AEFODYNAIT,IIC LCAD BEAMING. FOR INFRTIA LOAD BEAilING IT
REPRESENTS THE LOAO COI{PONENT SEGUENCE NIIMBER IHERE ALL SELECTEO
INEFTIA LOAD COHFCNET\TS AT THE FIRST TEIGHTS NODE
(FXrFYoFZrlilIrltrYrMZ, ARE Nei,IBEFED SEOUENTIALLY EEFORE PROCEEDTNG

FASTOP - sOF - ALAI,I/ATAT4
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TO THE NEXT NOOE. ETC. FCF DYNAtt4 IC LOAD BEAIiINGo THE ROI NUfI{BER
IS trDENTICAL TO THE DYNAMIC DEGREE OF FREEDOi{ NUI{BERI THE 'RO{'NU}IBER IS FOLLOTED EY ALPHABETIC CHARACTERS DENOTING THE
PARTIct -AR APPLIED LCAD coMPoNENT (FXrFyrFzrMxrt yr,rtz) ANo THE
ASSOCIATED rNPtrT NODE NUMBER. THE DATA tTEi, ENTITLED .coL. cAN
BE IGNOFED SINCE IT IS A NUiIBERING SYSTEI4 INTERNAL TO TTIE
PROGRAM. THE NEXT TTO DATA ITEMST 'OUTPUT NODEI AND 'OUTPUT F[)R
UNIT INPUT'r GIVE THE RESULTANT FORCE COi{PONEN] AT A STRUCTURES
NODE (ALPHABETIc CHARACTERS As TNDtCATED pREvIoUSLytr THE
STRUCTT.,RES NOOE NIJI'IBERT AND THE VALUE OF THE FORCE COiIPONENT AT
Tl'lAT STRUCTURES NODEr THIS DATA trS FEPEATED FOR EvERy STRUCTURES
NODE OESIGNATED FcR FoRcE aEAMING oF THE PARTIC{,LAR INP{,,T LoAD
COI{PONENT. rHIS OUTPUT DATA IS FEPEATED FOR EACH LOAD COMpONENT
SPECIFIEo FoF THE AER0DYNAIIIC r TEIGHTS, ANo DyNArrtCS MooELs.

ALAT' trTEM - INERTIAL FOFCES IN THE STRUCTURES GRID

THE INERTIAL FCFCES
CENTERS OF GFAVITY OF THE
POINTS OF THE MODELI ARE

AND lrOirENTr OISTRIAUTED FROil fHE
TNDIVIOUAL I4ASS ITEMS TO THE NODE

DISPLAYEO FCR EACH FLIGHT CONDITION.

ALAITI ITEH - cEOilETRy OF DISYRIBUTEO ANO CONCENTRATED MASSES tN

THE TEIGHTS GRID

THE COOROINATES OF THE CENTEFS OF GRAVITY OF THE MASS ITE}IS
SUPPLIED AY THE USER FOR INEtrTIAL LCAD CICVLATtONST THE
COORDlNATES OF DISTFIBUTED MASSES PRECEDE THE COORDINATES OF
CONCENTRATED I'ASSES.

ALAI, I?El,l - IEFOOYN^EIC SURFACE GEOrt{ETRy

DIMET\SIONS AtiD AFEAS oF AERooYNAtIIc PANELS.

ALAM ITEU TOTAL AT\GLE CF ATTACK

THE ANGLE OF AITACI( (RADTANS' Of EACH AERODYNAilIC PANEL(SPECIFTED BY THE USERT IS DISPLAYEO FOR EACH FLIGHT CONDITIONOIT IS NOTED T}.AT tF THE USER SFECIFIES A UNIFORII ANGLE OF ATTACK
FOR THE SURFACE, THE INCL{/SION CF A CYLTNDFICAL FUSELAGE (FOR
SUBSONIC FLOI ONI.YI TILL FESULT tN A SPANIISE VARTATION IN NET
SUFFACE ANGLE GF ATTACK DUE TO.THE INOUCEO UPTASH EFFECT CREATED
BY THE FUSELAGE.

FASTOF-SOF.ALAM/ATAM
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ALAII I TE tt - Sf FE Ai,II SE OATA

SPANTISE VARIATION OF AEFOOYNA}TIC SECTION PROPERTIES SUCH

AS RUNNING LOTD ANO LOCATTON CF CENTEf, (F PRESSURE FOLLOTEO AY

SUilHATION OF TI,E NET AERODYNATIIC FOFCES AND MOHENTS

(FXTFY OFZTITXTI'YTITIZ) ABOUT THE OFIGIN OF THE AEROOYNAT'IC

COOROINATE SYSTETIO THIS DATA ITEil IS REPEATED FOR EACH OF THE

PRESCRTtsED FLIGHT DESIGN LOAD CONOITIONS'

ALAM ITET. FRESSI.'RES IN THE AEFC GFID

AER OOYNTH IC
CONOITIONT

PRESST,RES AFE OISPLAYEO FOR EACH FLIGTIT

ALAil ITEII - FORCES I N THE AEROOYNAI' I CS GR I D

PRESSURES ARE TNTEGRA'ED TO OBTAIN THE FORCES ACTtrNG AT

EACH PANEL CENTEFT

ALAiI ITEH . 
'EFOCYNA}IC 

FORCES IN THE STRUCTURES GNIO

AEROOYNAHIC FORCES OISTFIBUTED TO THE NOOE POINTS OF THE

STRUCTINES iIODEL ARE OISPLAYED FOR EACH FLIGHT CONDITIONT

ALAMITEltl.roT^LFoFcEsINTHESTR9CTURESGRID

THESE FOFCES FEPFESENT THE SUi4ilITION OF AERODYNAIIIC AND

INERTIAL LOAOS AFTER DISTRIBUTION TO THE STRUCTUFES iTODEL NODE

POINTST THEY AFE ALSO OISPLAYED FOF EACH FLIGHT CONOITION'

FASTOP . SOP - ALATI/ATAil
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ASAH - At TOTTATED STFUCTUFAL ANALYSIS HOOULE

:r:
Asol,-AUTcilATEDSTRUCTURALoPTtI,tIzATIoN]tlooULE

IN SCPr CONTFOL PASSES FFOtt ASAII TO ASOt'l ANO TFEN BACK ro
ASAT AGAIN. ACCOFDINGLYT THE OUTFUT trTEIIS OF ASOIII ARE NESTED

TITHIN THE OUTPUf IfEi,lS OF ASAt't. THE OUTPUT ITEMS OF THESE TrO

irODt/LES ARE OISCUSSEO BELOI.

ASAM ITEl,t - ALLOIABLE STRESS REDUCTION FACToRS

flEOUCTION FACTOFS ARE OISPLAY€D FOR EACH OF TFE PRESCRIBEO

O€SIGN LCAO CCNDI'IIGNS'

ASAII ITErl - INPUT STR\JCTIRES GECYETRY

.KARO' PROVIOES A

GEOI{ETRY (IrYrZ} INPUT
NODE NUI'BER OESIGNATEO
BOUNDARY CONOITIONSo

SEOUENTIAL COUNT OF STRUCTURES NOOE

DATAo INOOET DENOTES THE ACTUAI- STRUCTURES

AY THE USER. 'IBC' OENOTES TIiE SPECIFIED

ASArr ITEII - EE,IING MATRIX (DYN. To STRo l IITH Bcs

IN THE OYNAXIC LCAD BEAIiING T'ATRIX INITIALLY OTSPLAYED AS

OUTPUT FROM ATAHT TFE LOADS IN THE STRUC'URES GRIO IERE PRESENTED

FOR EACH NODE ANO EACH NODE LOAO DIRECTTONT ON ENTERING ASAIIT

rHAT LOAD BEAXING TIATFIX IS TFANSFORi'ED BY THE STRUCTURAL

BBUNDARY CONDITION IiIATFIIX. THE FESUL'ING IJTATRI X MAY 8E DISPLAVEO

AS OPTTONAL OUTPUTO THE TFOT'T NU}IBEF OF THE TRANSFORINEO BEAiIING

MATFTX COFRESPONDS TO THE NUiIBER OF THE STRUCTUFAL DEGREE OF

FREEOOT{T ANO THE 'COLUI{N' NUMEEF CORRESPONDS TO'THE NUHAER OF THE

OYNAI' ICS DEGREE CF FFEEOCM.

ASAltl lTEll - APPLIEO LCADS

THIS IS A SUilHAFY OF APPLIEO LCAO CONDITTONS THAT HAYE EEEN
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ENTEREO AS CAFO DATA IN ASAU (DOES NOT INCLUDE LOADS FROH ALAI{I.

ASAiI ITE'{ . SUTilARY CF APFLIEO LCADS

THE RESULTANT FGFCE AND YOI4ENT (ABOUT THE ORIGIN OF THE
STRUCTT.TES IIODEL COOFDINATES SYSTEMI ASSOCIATEO IT'H EICH OF THE
CARD INPUT APPLIEO LOAD CONDITIONS (SEE PREVIOUS ITET' ARELISTED. THIS IS FOLLOTEO BY A TABULAR SUilTiAFY oF ALL DESIGN LoAocoNotTIoNs FROU BOTH ALAM ANO ASArr. IN THIS SUfttMARyr BoTH THE
STRUCTURAL NCOE AND STRUCTURAL DEGREE OF FREEOOH NUilBER (NDOFt
ASSOCIATED UITH EACF LOAD COIIPONT AFE PRESENTEDT

ASAIl ITEtr - xAfEFIAL FROPERTI ES TABLE

THE HATERIAL CODES AND ASSOCIATEO HATEFIAL PROPERTIES ARE
LISTEDT THIS TABLE INCLUDES HATEFIALS OATA THIcH AFE BUILT-IN To
THE PROGRAI{ INO Atry CTHER MATERIAL DATA SUPPLIEO By THE USERo

ASAI{ ITEI{ - l,tEi{BER CAFOS

THE USER.SUPPLIEO T{EHBER DATA tS LISTED.

ASAH ITEI' . GECI{ETFY ANO EEUNDAFY COI.iDITIONS

THE CCOFOINATES CF EACH STFUCTURES IiODEL NOOE AND THE
DEGREE-OF.FREEDOX NLI'8EFS ASSOCIATEO IITH THE NOOE ARE LISTED. ANEGATIVE NUI4EER OR A ZERC IN THE 'BCUNDARY CONDTTIONS' SECTION OFTHE TAil.E INDICATES A FIXED (ZERCI DISPLACEMENT.

ASATI ITEU . I'EI'BER FFCFERTIES

ALL THE DATA ITE}S ARE LISTEO FCR EACH ELEI'ENT TYPE IN THE
PROGRAI{o NUIIBERS IN PARENTHESES CORFESPOND To NUxBERED ITEHs INFTGURE 3 €F tHE AsAl{ sEcrroN oF THE usERs uANUAL. THrs rs
FOLLOTED 8Y T LIST OF ALL THE SPECIFIC DATA STOREO FOR EACH
ELEIIENT IN THE STRUCTURES rrOOEL. T}IIS LIST IS USEFUL FOR CHEC(ING
THAT ALL THE INPUT T'E"BER OATA HAS BEEN PROPERLY STORED IITHIN
THE PROGRAX (AS THEN DEBUGGINGT.
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ASAII I TEM . EANDT IOTIi

AFTER THE MEXAEF PFOPERTIES LISTT A HESSAGE APPEARS THICH
INDICATES THE TOTAL iUI{BER OF STFUCTURAL HEHBERS (ELEMENTSI
CONTRIBUTING TO THE STRICTUFTAL STIFFNESS MATFIXT AND THE
BANDUIDTH OF THAT l,lATRIX.

ASOiI ITEU - FOFCE DtrRECTION TAELE

THE OIRECTION AtD FORCE NUI'IBER ARE GIVEN FOR EACH OF THE
Sut,ltlED INTERNIL FORCES (CAP FOFCES).
NOTE - A TABLE OF CAP FORCES FOR THE OPTITIIZED OESIGN TPPEARS AT
A LATER PCIN, IN THE CUTPUT' IN THAT TABLET THE.FOFICE NUMBER. IS
REFERREO TO AS ' FlOl t\Ul4BEFl' .

ASOU ITEi' . FFEDICTED FSD AFEAS FOR NEXT CYCLE

EACH CYCLE OF FEDESIGN IS ACCOI'PLISHED BY FIRST ANALYZING
THE STRUCTURE (TC CCPPUTE STFESS RATIOSI AND THEN FESIZING THE
STRvCTI,nE. rHIS IIEM LIsTS THE TMEMBERT (ELEMENTI NUIBER AND THE
ASSOCIATED 'AREA' (TIiICKNESS GR AFEI DEPENDTNG ON THE TYPE OF

ELEiIENT) OF EACH ELEXENT FOLLOIING A RESIZING. SINCE THE FtrNAL
OPTIT{IZED SIRUCTUFE IS ALSO ANALYZEDT AN 'EXTRA' APPTRENT
RESIZIT{G OF THE FINAL STRUCTURE lS Sl'lOrN IN THE OUTPUT. NOTE THAT
THE GAGES APPEARING lii THTS 'EXTFAI TAEILE REFLECT A DESIGN ONE

CYCLE BEYONO TI.iE FINAL OESIGN. THUST IF N CYCLES OF REDESIGN ARE

CALLEO FOFr Nll TABLES OF RESIZEO GAGES rILL BE SHOIN BUT THE
LAS' TABLE IS IGNOREDT

ASOM ITEM - NET 'EIG}T AND STRESS CONSTRAINT RATIO

THIS OATAT I,HICH APPEAFS IMI,,EDIATELY AFTER EACH OF THE
TABLES DESCRIBED IN THE PFEVICUS ITEilT OEFINES THE TEIGHT AND
l,lAXIHUl{ SfFESS RAfIO OF THE SfRUCTJRE THAf rAS ANALYZEO - BEFORE
RESI ZTI\|G o ACCCRDINGLYT THE FIRST TIME THTS ITEM APPEARS THE 'NET
TEIGHT' IS ACTUALLY THE INITIAL TEIGHT OF THE STRVCTURES HODELO

NoTE - NON-OPTti{UX FACTCRS ANO ADDITIONAL I.IASS ITE]I,IS SPECIFIEO IN
FOP ( SIJCH AS HASS BALANCE5' AFE NOT TNCLVDED IN THIS {EIGHT
SUI.IMARYo

*+*+* *t* ** + *+ +*+++t:ll++ **** + *:i* * +rt*+***t**+**';:l**+*****t**:l+*t*:i
***I* THE REHAINING ITET|IS PERTATN TC THE OESIGN AFTER TH€
++:3** DESIRED NUUEEFI OF RESIZING CYCLEST f .E. r THE FINAL DESIGN.
*t*****'t*+***+t*+**t*** **:l* **a* + ****+*t:l**ti**t*li* *r+*+** t+'|*tr't
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ASAi4 ITEU - NODAL OEFLECTIONS

THE OEFLECTICNS AT EACH STFUCTUFAL NODE ARE LISTEO. EACH
coFlREsPoNDS TO A OISPLACEMENT CCMPONENT, ANO EACH COLUIN
COFRESPONCS TO A LOADING CONDITIGN"

ASAM ITEM . CAP FOFCES

THIS TAALE PROVIDES INFCRI'IATION ON INTEFNAL FORCES (DENOTED
BY .Fr) AND STRESSES (OENOTED BY .S. ) OBTAINED BY Sr/lll'tING ELEI,IENT
FORCES AT A PAFTICULAR NODE IN THE OIRECTION OF STRAIGHT LINES
JOINING TI{AT NCDE TO ADJACENT NOOES. THE NUUAER PRECEDING 'FT OR
.S' OENOTES THE LOAD CONDITION. FOLLOTING EACH CAP FORCEI THE
DIRECTION COSINES OF THE FORCE NITH NESPECT TO THE STRUCTURAL
COORDINATE AXES ARE INDICATED (DX,DYIDZI.

ASAi'I ITEM - ELEHENT STRESSES

THE SPECIFIC INFCFI,IATION PFINTEO OUT FOR fHIS ITEU DEPENDS
UPON THE ELET'ENT TYPE. HOYEVERT ALL ELEI{ENT PRINT.OUTS START TITH
ELEMENT NUiiBERI TYPET CCNNECTThG NODEST THICKNESS OR AREA
(LABELLED THICXNESS,. AND UATERIAL COOE. ADDITIONAL INFORHATTON
COI{MON TO ALL ELEI'ENTS IS THE IOENTIFICATION OF THE CRITICAL
LOADING CGNOTTION AND THE RATIO EF THE EFFECTIVE STRESS TO
ALLOTAALE STFESS AT EACH OF THE CCNNECTING NODES OF T}IE ELEMENY
TLABELLEo .STRESS RATIo FoR NEXT CYCLE.I. THE DESIGN cRITERIoN I5
ALSO INCLUOED (LAEELLED 'OESIGN AY YIELDI STABILITYT OR SIZE'IT

ASAM ITEM - SHEAR FLOTS

COiIPLETE EDGE SHEAR FLOU (OENOTEO BY 'O'I AND SHEAR STRESS
(DENOTED AY .S.) INFORITATION FOR ALL MEMBPANE ELEfIIENTS IS PRTNTED
O{.rT. fHE EOGE SHEAR FLOIS ARE CBTAItiED BY TAKING OIFFERENCES (f
ELEMENT NODAL FOIICEST ANO DIFFEF FROM THE EOGE SHEARS LISTED TN
rHE PRECEDING ITEI T THE FORi{AT IS sIT'ILAR TO THAT FOR CAP
FORCESo f FIS INFCFITTATI0N I S FCLLOIED BY THE LENGTH OF THE SIDE
ON I'HICH 

'HE 
SHEAR IS ACTING.

ASAII ITEI{ - BEAi' ELETENT DATA

THI S ITETI CCiTAINS
ON BEAiI ELEI,IENTS. FIRST

FURYHER DETAILS OF
THE ELEfIIENT NUMBER
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NODES ARE LISTED' FCLLGIED BY THE TFANSVERSE SHEAFS VY AND VZt AT

EACH END OF THE BEAI' ELEMENT IN ITS LOCAL AXIS SYSTEi'I' THIS IS
REPEATED FOR EACI'i LCAO CONDITION. THE LOADING CASES FOR HAXIiIUI'I

AND HINI I{LM YALUES ARE ALSO I NDICATED' TT{I S SET OF OATA IS
REPEAIEO FOR l,lx (TilISTING t{OtjtENTl' }trYr AND l'tzo '

ASAM ITEI4 - FINAL SI2E5

FOR EACP ELEiIENTT THE MEMBEF NUITBERT FINAL THICXNESS OR AREA

(LAAELLED AREA)T AND IETGHT AFE LISTEDT

ASAM ITEII - OYNAilIC FLEXIBT LITY MATRIX OR STIFFNESS I{AIRIX

THE OYNAMIC FLEXIBILITY HATfIIX OR STRUCTURAL STIFFNESS
1TATRIX TO BE !5ED FOR YIBFATION ANALYSIS lN FOP (AVAHI IS LISTED.

ASAII TTEM - STRUCTUFAL RIGI D-EOOY TRAt{SFORI4AT ION ilATRIX

THIS MATFIXT OENOTED AS'STR LAT{Y'T APPEARS IN A FIRST SOP

PASS iHEN FREE-FREE VIBFATION I'IODES ARE TO BE CO|'PUTED IN FOP'
THIS iTATRIX OEFINES THE DISPLACEMENTS OF ALL sTR\TCTURAL DEGFEES

OF FREEOOI.4 FOF UNIT FIGID-BCOY l'CTICt\. THE ROI NUI{BER CORRESPONDS

TO THE SPECIFIC RIGID-BODY HOOE AND THE COLUMN NUiIBER CORRESPONOS

TO THE STRUCTUFAL OEGREE OF FREEDOH.

ASAU ITEM - DYNAI|IC RIGID-BODY fFANSFORMATION IIATRIX

lHIS I'ATRIXT DENCTEO AS'DYN LAMT'I IS SIMILAR TO THE MATRIX
OISCUSSED IN IHE PREVIOUS ITEU EXCEPT THAT THE DISPLACEMENTS ARE

PRESCRIBEO FOR DYNAHIC OEGREES CF FREEDOT RATHER THAN STRUCTURAL

DEGREES OF FREEDOH. NCTE THAT THIS MATRIX TILL NGT APPEAR IF THE
TSTTFFNESS' APFRCACH IS TAKENl IOEOl IF THE sTFI.,CTUFIAL AND

OYNAIiIC DEGREES OF FFEEDGM ARE IDENTICAL '
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PART C

USAGE/INPUT/OUTPUT FOR FLUTTER GPT!ilIZATtON PROGRAII (FOPD

USAGE

IlAIN PFOGRAiI (FT}PI

Io PROGEAiI APPLICATION

Ar FOFH AT S

THE FOFTATS USED FOR INPUT DATA TO THE PFOGRAH OESCRIBED
TIEREIN AFE EXPLAINED BRIEFLY BELOT. IN GENERAL' THE YALT/E OF T}IE
VARIABLE tS PUNCHED FIRST ON I CARDT AND 7}E REiIAINING COLUIINS
tlAY BE USEO TC IDENTIFY THE VARIABLE AY HEANS OF EITHER FORTRIN
SYiIBOLS OP A IORD DESCRIPTIoNT

A FOFUAT IEI2T3 INDICATES THAT THE YARIABLE IS 9SUALLY
KEYPUNCHED IN COLUT{NS 3-I? OF THE CARO (RIGITT JUSTIFIED) IN THE
FOLLOTING ftlANNER. -XTXXXE-YYr IHERE THE MrlttBER IS -XoXXX trIl{ES
IO**-YY. TF HORE DIGITS ARE REOUIREO THE NUXBER IIAY BE PUNCHED
ON THE CARD AS -f .)(X)(XXE-YYr -X.XXXXXXE-Yo OR -XTXXXXXXX-Y o A

FORMAT 2EI2O3I INDICATES THAT THE YAI-UES OF TTO YAFIAEI.ES ARE TO

BE PUNCHED GN THE Stl,lE CARDr THE FIRST tN C0LUI{NS 3-12 ANO THE
SECOND IN COLrrlrNs l5-24.

A FORMIT FIOO3 INDICATES THAT T}tE VAFIASLE IS gSI/ILLY PUNCHED
IN COLUMNS 3-10 OF THE CARD AS FOLLOrls -XXX.XXX.

A FORHIT I4 INDICATES THAT AN INTEGER OF FOUR OR LESS OIGITS
IN COLUilNS I-4 IS PUNCHED TITH THE UNITS DTGIT ALIAYS AT THE
EXTREIiE RIGHT OF THE FIELD. A GENEFALIZATION OF THIS FOFlllATo
KI4T IHERE X TS ASSIGNED ANY VALUE BETUEEN TUO ANO EIGHTEENI
OENOTES K GROUPS OF A TAXII{UM OF FOUR INTEGERS EACH TN COLUHNS
l-4t 5-8ro oco 59-?2r RESPECTIVELY.

THE FORI{AT ?2H REFERS TO CARDS OF IOENTIFICATION (YITLESIT
AND INDICA'ES THAT AI(Y ALPTIAI{ERIC CHARACTER MAY AE PUNCHEO IN
coLr,tlNs l-72c

A COMBINED FOFt{Af SvCH AS lEl2r3r 6OH DENOTES THAT fHE
VARIABLE IN THE FIRST 12 COLUMNS IS TO.8E FOLLOIED BY UP TO 50
COLUIIINS OF ALPHAXERIC CHARACTERS. A FORi{AT 2X IN THE TIDOLE OF
THIS COiTBINEO FORI{ATr PROVIDES FOR TIO BLANK SPACES BETr€EN THE
NUHBER AND IfS DESCRIPTICN.
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FINALLYT A FOFiTAT A4 IS USED TO STORE ALPHAMERIC INFORTTATION
IN FORTRAN VTRIAALES IN THE FORI{ tF FOUR CHARACTERS PEP IOFIDT
THtS FOR TAT IS LSED FOR TRITING AND/OR PLOTTING CERTAIN

ALPHAI'ERI C I NFOFilATI GNI

A LIST OF 
'HE 

INPUT DATA FGF THE ILLUSTRATIVE EXAXPLES IS
GI VEN IN VOLUI'(E V! I r

BT ARRANGEIIENT OF DATA ON CARDS

THE INPUT DATA TO BE ENTEREO CN CAROS ARE DESCRIBED IN
CONSECUTIvELY iUi,tBEFEO GROUPS CALLED 'ITEi4Sr. ALL TtlE VARIIBLES
SVITII4ARIZED UNDEET TI,IE SA}IE trTEM AFE PVNCHED CONSECUTIYELY ON THE
SAHE CARD OF GROUP OF CARDS USING THE INOICATED FORHATo IN THE
CASE OF SUBSCRIPTEO VARIABLES THE INSTRUCTIONS 'REPE T' AND
.ENTER' AFE USEO TITlr THE ASSOCIATEO INDICES TO INDICATE 

'HEORDER IN IHICH THE tr\Puf DATA IS PUNCIIED ON CARDST THE
INSTRlCTION TREPEATT REOUTRES ANOTHER CARD OR GROUP OF CARDS FOR
EACH COUBINATICN GF INDICEST 5HEFEAS THE INSTRUCTION 'ENTER'
INDICATES THAT THE IAL'JES OF THE YAPIABLES ARE PI/NCHED ON THE
SAME CARD AND ANY CONTINUATION CAROS REOUIRED TO COVER THE
INDICATEO RANGE OF Ii\O!CES. THESE TIO INSTRUCTIONS ilAY BE
REPEITED A NUIBER OF TII{ESI IITH THE TOPHOST INSTRUCTION
DESIGNATING THE STEP TO BE EXECUfED LASTo FOP EXAIIPLET THE
FOLLOTING COIIEINATION OF TIO INSTRUCTIONS AND ASSOCIATED FORIIATT

REPEAT THE FCLLOIING trTEM FOF t = I r... r Il,lAX(=2 I r
REPEAT fHE FOLLOIING ITEi, FOF J = lr..rr Ji{AX(=3 lr ANO
ENTER (FOUR yALUES OR LESS PEF CARDI FOR K = I r. .. rKltAX(=31

xo *** A(IrJrKt (DEFINITION'
;|
+I+ B( IrJrX) (DEFIhITION)

FOFMAI = { 4E9.2 ) o NulrBEF OF CARDS lS
Il,lAX * JItAX 'l ((KftrAx-ll/2 + f ) (=121.

TILL REOUIRE THE INPUT DATA PUNCIEO CN CARDS AS FOLLOIS

FASTOP - fOP
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MORE SPECIFICALLY THE FIFST DATA CARC CONSISTS OF a(lltellr
B(tIIrItr A(IrIr2)I AND B(IrIr2Ir AND THE TTELFTH CARD CONTAINS

A(2r3r3l AND B(2r3r31.

SINCE INTEGEF OIYISICN TRUNCATES A OUOTIENT HAVING A FRACTIONAI'

PART TO THE NEXT SI4ALLEF INTEGEflT THE FRACTTON (KMAX-ll/2 ls To

BE INTERPRETEO AS THE 'LOTEST INTEGER VALUE'T THUST IF KTIIAX TERE

EOUAL ro 4INSTEAD OF 3 AS IN THE AeOvE EXAI{PLEr
IllAx|JliAx*((KilAx-ll/2+l}TouLDSTILLBEEoUA|-Tol2oSIN€E
{(KMAX-lt/z + ll = 1.5 } I = I + I = 2o
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AVAM . A\JTO'iATEO VIBRATION ANALYSIS TIODIT-E

t. PFOGRAIii APPLICATION

Ar MASS (rE IGHTS r UIvBALANCEST . AND INERTtASI

THE ttASS TATRIX IS ENTEPED FOF AS HANY OEGREES OF FREEDOI'| AS

PFOVIDEO TN TTIE FLEXIEILITY XATRIX CALCULATION OR THE STIFFNESS

iIATRIX CALCULATIOTiT THE MASS I{ATRIX I{UST BE CONSISTENT TI'H THE

FL(/TTER COORDINATE sYsTEll sIGN CONVEiiTION DEPICTED IN FIGURE 9
(ATAMI" SINCE THE TASS MATRTX IS SYMI'TETRICALT OATA FOR THE LOIER

TRIANGLE ONLY .IILL BE ENTERED' THE FINAL I'tA55 ilATRIX TILL BE

TIIAOE UP OF ALL THE OEGPEES OF FPEEOCiI STQRED SEOUEN?IALLY IN ROI

SORT IN THE VARIABLE Pi{ASS(I)O IIYH EACH ELEI{ENT OF THE IIASS

MATRIXI AHE f,CT AIO CCLU}'!N NUI{EEP ASSOCIATEO TITH THAT ELEMENT

IILLALS0BEENTEFEoAsoATA.UNDEFTHISPRoCEDURETONLYTHoSE
ELEIIENTS TITH NON.ZERC VALUES NEED TO BE ENTERED AS DATA'

Br I4GDAL DA.?I

AYA!' IILL CCI{FUTE AS MANY AS 20 NCFIIIAL MODES OF VIERATION IN

A SINGLE ANALYSIS. THE OEGFEES tr FFEEOOI'I OF THE YIBRATION

uoDELSHot/LDNcTExcEEo2oo.THEoEFLEcTIoNARRAYS
CORRESPONDING TO THE VIBRATION TitrOE SHAPES AftE RE-OROERED IN

AvAlil rO CONFORII IITH THE FEQUIRETiENTS OF THE MOOAL INTEFPOLATIOII
PROCEDLITE TN ,IFAIIt.

C. HOOAL PLOTS

THE CALCOMP PLOTTING OPTION IN THE VIBRATION PROGRAM OFFERS

THE USER THE OPPOFTUAITY OF GFAPHICALLY VIEIING THE NOR}'IAL TdODE

SHAPES OF A STReCfr.rRE. IHEN THE OPTION IS SELECTEDT THE USER

SUPPLIES A PLCTTITTG GRID ON IHICH OISPLACE'iIENTS FROII TI'IE NOOAL

IIATRIX TILL AE PLOTTEO. THE GRIO IS COTIPOSED OF A I'IUIIBEF OF

IBEAI'S' IHICH CONNECT PCINTS IN SPACE THOSE COORDINATES

COFFESPONO TO POSITIONS IN THE DYNAI{IC5 GFIDO (THE POINT

NUMEERS ON ANY BEAII NEED NOT BE CONSECUTIVE INTEGEFSO THE ONLY

RESTRICTION IS THTT THE LARGEST I\UI{BER USED BE LESS THAN OR

EOUAL TO €0OrD

THE STRgCTIRE TO AE YIE.ED IS ALIAYS A LEFT.HAND SURFACE

INITIALLY LYING IN THE X-Y PLANE ITTH A LEFT'HANO COOROINATE

SYSTEII LOCATED AT THE FOFTARO-MOST INEOART'-I4OSY POINT (FIGUFE
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IIT THE USER ilUST SPECTFY THREE ANGLES tr ROTATTON OF THE
STRUCTT'RE TO OETAIN THE DESIRED VIETT IHICH TTLL BE TAKEN ALONG
THE NEGATIUE I AXIS. THE CRDER IN THICH THE FOTATIONS ARE
SPECIFIEO TILL NOT EE OESCRIBED.

THE X-Y.Z COORDINATE SYSTEI, SHOIN .IN FIGURE I REIIIAtrNS FIXED IN
SPACE ANO THE SURFACE IS ROTATED ABOUT THE X AXIS THROUGTI AN
ANGLET THETAIT (PCSITIVE ACCORDING TO THE LEFT-HAND RULEI T A
SET OF AXES I'.Y'-Z' INITIALLY CCINCIOENT UITH X-Y-Z AUT
COT.ISIDEFED TO BE FIXED TO THE SURFACE UNOERGO THE SAiIE ROTATION,
THETAIO IF THE PLAilE TO AE VIEUED IAS TNITIALLY IN THE X-Y
PLANET THEN ! VIET ALONG THE X (OR X') AXIS FROII AFT TO FORE
rILL PRODUCE THE FROJECTION SHCTN IN FIGURE 2A. THE PLANE
PROJECTS AS AN EDGE ALONG THE YT AXISE FOLLOTING THIS ROTATION,
THE x ANo x' AxEs tFE coINcTDENT BUT THE Y AND Y'r z AND z. AXES
ARE NOTT THE SUFFACE IS THEN ROTATED THROUGH ANOTHEF ANGLE'
THETAzT AEOUT THE Y. AXIS THICH.FEII.AINS FIXEO IN SPACE AND A
sEcoND cooRDINATE sYsTEll x"-Y..-zr ', INITIALLY cotNcIDENT rITH
X'-Y'-Z' f{OVES TITI.{ THE SURFACET THE Y' AND Y" AXES ARE
COINCIDENT FCLLOIING THE ROTATIONT THETA2T BUT NOT X' AND Xt'
NOR Z' AND Z" O THE CFIENTATION CF THE Xr '-Y"-Z' t T'ITH RESPECT
TO XI-Y'-ZI IS S}ICUN IN FIGURE 28 IHICH tS A VIEI ALONG A VECTOR
POINTING IN THE .Y' (OR .Y'') DIFECTION. THE PROCESS tS
CONIINvED FOF ONE ADCITIONAL FOTATIONT THETA3T AEOUT THE Z.r
AXIS THICH CAUSES THE SURFACE TO TAXE ITS FINAL POSTTION IN
sPAcE FoR vIErrNGr ?HIS ROTATION IS sHorN IN FIGURE 2c rHIcH Is
A VIEI ALONG A VECTGF PGINTtrNG ALONG THE -ZI' (OR.Zr'rI AXTS.
THUSr ANGLES THETAIT THETA2T AND THETA3 ttAY EACH BE YARIED To
OATAIN THE DESIREO PROJECTION ON THE CALCOrIP PLANET fOR
EXAHPLET IF THE USEF IISHES TO OETAIN AN ' ISOIIETRIC' VIET OF A
IING IITH THE LEAOIT\G EOGE PIfCHED DOIN, THE CHOICE FOF fHE
ANGLES ARE THETAT = 0.0r THETAA = 35.3 D€G.r THETA3 = ZZS DEGr

NOTE THAT ALTHOLGH THE COORDtt\ATE OIRECTIONS AFE POSITIVE AS
SHOIN lN FIGURE lr (I.E.r TI'{EY FOLLOI THE LEFT-HAND RULEIT T}lE
IIOOAL TFANSLATIONS AFE PLOTTED 

'CCOROING 
TO THE DYNAI!IC

DISPLACEHENT SIGN CEITVEtTTIONT t rEr r FOSITIVE tHEN

II PCINTS DISPLACE ALONG THE FORHARD DIFECTION (X)T
2' POINTS DISPLACE CUTBOARD CN THE LEFT TING (Y',
3I POINTS OISPLACE DOTNTARO IZI.

IN AODITION TO THE YIETING ANGLES AND THE GRIO DESCRTPTIoNT
THE USER TUST ALSC SFECIFY A RATIO BETIEEN THE I4AXIT'UM
DISPLACEilENT ANO THE LENGTH CF I PARTICgLAR BEAH IN THE GFTDE
THIS RATIO TS USED BY THE PROGRAM TO SCALE THE MODAL

OISpLACET,!ENTS rO PRODUCE APPROPFIATE DEFLECTIoN LENGTHS ON THE
GRID. REASONABLE FLOTS ARE OBTAINED BY CHOOSING THIS NUI'IBER TO
BE OI5 OR '2O THEN trHE REFERENCE BEAP IS SET TO BE ONE OF THE
LONGEF ONES TN T}tE GFIDO ADOITIONALLY THE PFOGRAil TILL
AUTOMATICALLY AOJUST THE SCALING OF CVERALL CILCOUP pLOTr SO
THAT EITHER THE ENTIRE 'PICTUFE SPICE' IN THE CALCOiIP VEFITICAL
OIRECTION (CUFFENfLY 7o2 INCHES, OR TllE SPACE IN THE HORIZONTAL
OIRECTION (CUFRETTLY I? INCHES) IS FILLED BY THE SCALED PLOT.

THIS PI.OT tS THEN CENTERED BETNEEN THE UPPER AND LOIEF EDGES OF
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THE CALCOi{P SHEETT

THE DISPLACEXENT FOE EACH GFID PtrINT IS OBTAINEO EY

IOENTIFYING THAT POINT ilITH A DEGREE tr FREEOOII IN THE VIMATION
HODELT THIS PERtItrTS TTIE PROGFAM TA RETRIEVE THE APPROPRIATE
DISPLACET4ENT FROlr fHE ilCDAL lrllTFtXr SCALE IT AND THEN PLOT lf
AT THE POINT IN THE APPROPRIATE SPATIAL OIFECTION' THE

DISPLICEI{ENTS AT EACh GRID POII\T ON A BEAH ARE JOINEO BY A CURYE

GENERATED AY fHE FERGI.ISON CURvE-FtTTING SUBROUTINEo THIS
ROUTINE PERFOFI,IS r SPLINE INTERPOLATION IHICH YIELOS
DISPLACEMENTS AT INTER|IEOIATE PCINTS BETIEEN CONSECUTIVE GRID
POINTS. THE NUIAER OF INTERi{EDIATE INTERVALS HAY BE ANY

INTEGRAL FACTOF OF 24 (lr 2t 31 4a 6t 8r l2t 241' CURRENTLYT

THE PROGRAH US€S A FIXEO VALUE OF 4 SUCH INTERVALS IN DEFINING
THE UNDEFORT{EO GFID .BEAl,lS. AND 24 INTERVALS lN DRAIING THE

OISPLACED i{ODE CUFVE. THE USER I{AYO OF COIJRSET CHANGE THESE
NUI{AERS EY REDEFIiilt\G CONSTANTS CONTAINED IITHIN THE PROGRAHT

AN ADDITIONAL COHMENT IS NECESSARY IN ORDER TO ENABLE THE USER

TO PLOtr THE lroDE SHAFES OF A CANTILEVER STRUCTUREo BECAUSE SUCH

A STRUCTURE IS FIXEO IN SPACEI NO OYNAIIIC OEGREES OF FREEOOI'I

EXIST AT THE EDGE OF A FIXITY. YET IHEN THE HOOE SHAPES ARE

PLCTtrED rHE rrSER rOuLD CERTAINLY IANT fO SEE A PLOT IITH ZERO

OISPLACEMENTS AT THE FIXED EDGEO TO ACHIEVE THTSO THE USER

SPECIFIES PLOTTING GFID POINTS AT THE FIXEO EDGE J9ST AS HE

IOULD FOP OTHEF GRID POINTS IN THE CANTILEVEF STRUCTURET
HoIEVER THEFE THE INFORUATIGN FEOIJIRING THE DEGREE OF FFEEOOI{

FOFI THE POINfS AT THE FIXED EOGE rO BE SPECIFIEOT HE rILL LEAVE
THIS FIELD BLANK CN THE DATA CARD. A DEfAULT VALUE OF ZENO IILL
THEN 8E PLOTIED AT Tt{E POINT.

SOI{E OF THE LIfI{ITATIONS IT.I THE l!,SE (F THE PROGRA}I FOLLOTT
I I ttAXI I{Ul, NUI{BEF OF BEAHS IN GRIO = 4O r
2l iTAXIIUT iUHBEF CF POINTS ON A EEAtt{ = ZOs

3 I iIAX I ITUil GRI D PO I NT NUI'BER = 8OO O

IN LIGHT OF THIS tNFORtsATtONT THE USER TILL NECESSARILY BREAK

UP ANY BEAH IHOSE NUi4BER OF POINTS IS GREATEF THAN 2OO THIS
IILL THEN PROOUCE A SLOPE OISCONTINUITY IN THE TTOOE SHAPE AT THE

JUNCTURE PGINT.
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SURFACE TO BE VIEWED

Figure J-

X

Relationship of Coord.inate System and, Surface for Mod.al- Pl-ots
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PLA,NE CONTAINING
SURFACE TO BE
VIEWED

a. Rotation About X-Axis (Or)

b. Rotation About Yr-Axis (0e)

Z=Z
c. Rotation About Zrr-Axis (e:)

Figure 2 sequence of Rotations for Desired. view of Mode shapes
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AFAM . At,TOMATEO FL|,TTER ANALYSIS tt'ODt.'LE

I. PROGFAII APFL ICATION

A. GENERAL DESCRIPTION AND LIMITATIGNS

l. IiOOAL I NPUT

FLUTTEF AAALYSES I'AY EE PEFFOFMEO USING A II{AXIMUII OF 20 I{ODES
OF VIBRATIOil.

2I SUASONIC DOUELET'LATT ICE AERCDYNAI{IC ROUT INE

THIS ROI,TINE I5 A I4ODIFIED VERSION OF THE PROCEDITRE DEVELOPED
BY GIESINGT XALHAlTT AND RODDENT FEPORTED IN AFFOL'TR-7I.5. THE
FASTOP VERSION OF THE ROUTINE ALLOTS AERODYNAHIC HOOELING IITH A
HAXIilUl,l OF 400 ELEHENTST INpUT DATA REOUIREHENTS ARE
ILLUSTRATED IN FIGUFES 2 - 5. (FEFEEENCE TO THESE FIGURES IILL
BE FOUND IN THE AFAX INPUT DAIA OESCFIPTIONI . APPLICABLE IIACH
RANGE O - O.9.

3. ASSU[T{ED - PRESSURE - FUNCTION AERODYNAi{IC POUTINE

THIS SUESCNIC AERCDYT\AyIC FFCCEDUFE CAN ONLY BE USED TO
COHPUTE THE 

'ERODYNAT'IC 
FORCES FOR PLANAR (NON-INTERFERINGI

AEROOYNAI'IC SUFFACES TITHOUT CONTROL SURFACES OR FLAPS. THE
LATTER RESTRICTION IS DvE TO THE ABSENCE OF PROGRAIIUEO pRESSIrRE
POLYNOIIIIALS }HIC}. TOULD BE REGUIREO TO CORPECTLY SINULATE THE
PRESSURE SINGULARITY THAT OCCURS AT A CONTROL SURFACE LEAOING
EDGE. INPUT OATA REOUIRET{ENTS ARE ILLUSTRATED IN FIGURES 9 ANO
IOO APPLICAELE I{ACH FANGE O - O.9.

4. SUPEFSONIC HICH-BgX AERCDyNAtTIC ROUTINE

THIS ROUTINE IS APPLICABLE TO PLANAR NON-INTERFERIN6 SURFACES
IN THE MACH RANGE 1.2 - 3.0. UNSTEADY AERODYNAHIC FOf,CES iiAY BE
COiIPUTED FOR INY COPEINATION OF SUBSONTC OF SUPERSONIC LEAOING
AND TRAILING EDGE FLCT COTFIGJFATIONSO BOX GEOMETRY IS COIIPUTED
AUTOI,IATICALLY TITHIN THE PROGFAi, EASEO ON THE OESIRED NUHBER oF
IING BOXES SPECIFIEO BY THE USER (I4AXIHUH OF 35O EXCLUDING
DIAPHRAGi4I. SPECIFICATION OF PLAiIFORil GEOIIETRY lS ILLUSTRATED
IN FIGURE 8O

5O MODAL INTEFPCLATICN

THE AUTOHATEO I4OOAL INTEFFCLATICN

FASTOP . FOP

ROUTINE COIIPUTES trHE IIODAL

AFAil
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OEFLECTIONS AT THE REOUIFED DCTNTASH ANO LIFT POINTS FOR ANY OF

THE THREE AVAILAALE AERODYNAUIC ROUTINESO THE ROUTINE ALSO
PERHITS THE USER TO SPECIFY THE DISCOilTINTJOUS DOINUASH
ASSOCIATEO IITH CCNTRCL SURFACES ATTICHEO TO THE MAIN
AEROOYNAMIC SIRFACE I rAXIltturq OF FIVE ) e THIS LATTER CAPABILITY
CAN BE USED IN CONJTJCTION TITH THE DOUBLET'LATTICE OR MACH-BOX
ROUTINESO THE INPT'T OATA REQIJIREMENTS ASSOCIATEO IITH MODAL

TNTERPOLATTON AND CCNTROL SURFACE REPRESENTATTON ARE ILLUSTRATEO
tN FIGURES lr 6r AND ?. (REFEFENCE TO THESE FIGURES IILL BE
FOUND IN THE AFAI INPUT DATA OESCRIPTION)T

6o SOLI/TION PROCEOTJFES

FLUTTER SOLUTIONS I4AY BE OETAINED BY THE CONVENTIONAL K -
METHOD OR THE P. K I'ETHODO THE LATTER PROCEDURE I{UST BE USED
FOR FLIJTIER REOESIGNE

'lt AEROOYNAII IC I NFLUENCE MATR I CES

IN ALL THFEE AEROOYNAi'IC ROUTINES PROVISTON IS MAOE TO SAVE
THE AEROOYNA|IIC INFLUENCE COEFFICIENT iIATRICES GENERATEO IN THE
INITIAL FLUTTER AI\ALYSIS. THESE SAVED tAIC' MATFICES llAY THEN
BE USED IN A SUBSEOUENT FLUTTER ANALYStrS' RESI'LTING IN A

SIGNIFTCANf SAvING IN COTTPUTATICNAL TItilE.

FASTOP-FOP-AFAM
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DEF LEcTloN - |
1 2 3 4 

--5 
I

-.-T_--T-..1-1\'

OUTB'D

-

a. Primary Surface Mode Shape

b. Control Surface Mode Shape

Figure 1 Sequence of Irrput Mod.al Data for Primary Surface and Control-
Surface vith l-5 Coord-inates

FASTOP_FOP_AFAM

CONTROL SURFACE

ELASTIC AXIS
FOB STICK MODEL
OF CONTROL SURFACE

lBo



REFERENCE COORDINATES

AX|S OF
SLENDER BODY

SWEEP

Z->,-DTHEDRAL

=:f-.-*^a--T

LOCAL
ORIGIN OF
PANEL 1

AND THE
GLOBAL
ORIGIN

LEADING EDGE

GGMAS(1}

GGMAS(2) = -9O"
GGMAS(3) = 0.

GGMAS(4} = O.

GGMAS(5) = 0.

GGMAS(6) = 0.

GGMAS(7) = 0.

x0(1)

x0(2)

x0(3)

x0(4)

x0(s)

x0{6}

x0(7)

xBo(1)

=o.
=o.
=0.
=o.
=0.
=0.
=0.
=0.

zolll
zol2l
zol3l
zol4l
zol5l
z0(6)

zol7l
zB0(1 )

Y0(1) = 0.

Yo(2) = S

Y0(3) = S

Y0(4) = s

Yo(s) = S

Y0(6) = s

Y0(7) = s

YB0(1) = S

0.

h1

_h2

-h2

-h2

_h2

_h2

-h2

NOTE: INTERFERENCE PANELS ASSOCIATED WITH A BODY MUST HAVE THE
SAME LOCAL ORIGIN AS THE AXIAL ELEMENTS OF THAT BODY. ALSO,
THE BODY CAN ONLY BE TRANSLATED INTO THE GLOBAL SYSTEM; I'E.

GGMAS(3) THROUGH GGMAS(7) = O,

Doublet-Lattice Procedure, Using Reference Coordintes in Locating
Panels and Sl-ender BodY Elements

FASTOP_FOP_AFAM

LOCAL ORIGIN OF PANEL 2

LOCAL ORIGIN FOR PANELS 3 TO 7

AND FOR THE SLENDEB BODY

Figure 2

IBI



a. Division of Surface into Panels

lx1,Y1,z1l

b. Panel Ed.ge Coord.inates

Doubl-et-Lattice Proced.ure, Surface Geometry

FASTOP_FOP_AFAM

lxg,Y2'z2l

lx4,Y2,z2l

NP = 3 FOR SURFACE SHOWN

PANEL

Figure l

a82

Definition of Panets



NC=5
NS=5

TAU(1) = o TAU(2)
I

TAU(3) TAU(4)
I

rAU(5) = 1

a. Division of Panel into El-ements

b. Division of Surface into Elements

Figure 4 Doublet-Lattice Proced-ure, Surface Geometry Definition of Elements

. ASTOP_FOP_AFAM

NO. OF ELEMENTS (N) = 40
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NS=8
NC=10
NSTRIP = 7

Figure 5 Doubl-et-Lattice Proced.ure, Example of Chord.wise Limits in Strip for
Single Surface

FASTOP_FOP_AFAM
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36
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NLINES = 4
NELAXS = 0
TERMTNAL POrNr 0
POINT AT WHICH
MODAL DATA EXTSTS o

NOTE: MODAL
DEFLECTIONS ARE
PRESCRIBED STARTING
WITH MOST FORWARD,
INBOARD LINE AND
PROCEEDING OUTBOARD
AND AFT.a>5e --lf\., H

I5

a. Line Definition on Primary Surface for Specifying Mod,al- Data

PBIMARY SURFACE

CONTROL SURFACE

b. Definition of Control Surface Geometry'

Figure 6 Oetinition of Modal- Displacements for Primary Surface and
Control Surface Geometry

FASTOP_FOP_AFAM

x1(1). Yl(1)
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LINE ON WHICH KNOWN OATA EXISTS
. LINE ON WHICH MODAL DEFLECTIONS

ARE DEFINED BY

h O* oO x D|ST

NLINES = 2
NELAXS = 1

TERMTNAL POrNr 0
POINT AT WHICH
h nNo e nne

! eorrvr AT wHrcH h rs DEFTNED BY
PROGRAM SO THAT

^I=hO+aOxDtsT

o

a. Modal Data Input-Line Definition on Control-
Surfaces For Stick Model- Representation

SPECI FI ED "CONTROL SURFACE
./ lEeorruG EDGE"

a-t-4

PORTION OF SURFACE
FOR DISCONTINUITY IN MODE SHAPE

Surface Option to Define Spanwise Mod.al- Discontinuity

Definition of Controf Surface Mod.al Defl-ections

FASTOP_FOP_AFAM

-€
l---B *-+o

-I- _ -I_{

SIDE OF FUSELAGE

-__-

_ __

b.

Figure f
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OUTBOARD

CLEXR(1), CLEYR(1,

NCLER = 3
NCTER = 4

CLEXR(2I, CLEYR(2)

CLEXR(3}, CLEYR(3)

CTEXR(1I, CTEYR(1I

CLEXR(3), CLEYR(3)

Figure 8 Uacn-lox Proced.ure for Surfaee Geometry Definition

FASTOP_FOP_AFAM

a
a

CTEXR(2), CTEYR(2I

CTEXR(3I, CTEYRFI
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NC

MC 1 2 3 4 5 6 7 8 9 10 11 12

2 2 7 12 17 22 27 32 37 43 47 52 57

3 3 10 17 24 31 38 45 52159

4 4 13 22 31 40 49 58

5 5 16 27 38 49!60
6 6 19 32 45 58

7 7 22 37 52

8 8 25 42 59 TABLE BASED UPON
MAXIMUM NUMBER (60}

9 I 28 47

10 10 31 52

Figure 9 Assumed--Pressure-Function Proced.ure, Number of fntegratlon Points
Per Chord. as a f'unction of Input parameters MC and. NC

FASTOP_FOP_AFAM
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xLE(l1, YLE(l)

Y (OUTBOAROI
NLE=4
NTE=4

xLE(2), YLE(2)

XLE(3), YLE(3}

XLE(4}, YLE(4)

XTE(4', YTE(4I

Figr:re I0 Assumed-Pressure-Function Procedure, Surface Geometry Definition

FASTOP-FOP-AFAM

oo
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N

L
F
(D

x
N

XTE(I}, YTE(1}
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AFOiI - IUTOI,IATED FLUTTER OPTIttIZATION HOOIJLE

I' ExPLANATION OF USER-SPECIFTED FLUTTEF REDESIGN PTRAMETERS

FIGURE T ILLUSTRATES A SITUATION UHERE THE USER SPECTFIES NBAR
= 4 ATTEMPTING TO REACH THE ITIIDPGINT OF THE 'FLUTTER BAND' IN
FOUR REDESIGN cYcLeS. IT IS NBTED THAT DESIGN POINT 4 Is NoT AT
THE TARGET FLTJTTEF SFEEO SINCE THE PFEDICTED AND ACTUAL FLUTTER
SPEED INCREIIENTS FOR THE LAST FEDESIGN TERE NOT IDENTICALO ALL
REDESIGNS AFTER POINT 3 USED (V SU8 F DESIFIEDI* (T + E.PSI/z' AS
THE TARGET FLUTTER SPEEDT

SINCE DESTGNS 7 ANO 8 ARE IN THE FLUTTER BANDI THE DESIGN
xoULD BE coNvERGED IF DELI IEFE LESS THAN ortMAXe ALSO NO itORE
THAN NFIX REDESIGNS TOULO ACTUALLY BE PERFORMEDO THUS. tF I.F IX
= 3T THE PROGFAI{ TOI,LD HAYE STOPPEO AT DESIGN POTNT 3.

IIT PROGFAX LITIITATIONS

THE l.lAxIiluH NUHaEF oF ELEi{ENTS rHrcH cAN BE REsrzED FoR
FLUTTER IS.

AT 2OOO STRUCTURAL ELEMENTS

BI 20 XASS EALANCE ELEI'ENTS

FASTOF-FOP-AFOtrt
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€1 vF DESIRED

(EPS1 x VDES)

Figure 1 Il-l-ustrative Description of Red-esign Parameters

FASTOP_FOP_AFOM
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I NPUT

i4A I N PFCGf, AM ( FOP I

[. CCNTRCL TCFD CPIICN DESCRIPTION

THE AVAILABLE OFTtrONS TO EXECgTE THE FLUTTER OPTIMIZATION
PACKAGE It\ IHOLE CF IN PART OR TC INTRODUCE SII{PLIFICATIONS, ARE
EXERcISED fHRcuGH cERTAIN coNTRq-s ENTERED AS cARD DATAo THE
GENERAL VARIABLE XLUE(I' REPRESENTS THE DATA CONTROL TORD
OP'TONS USED TO STOFE INFORMATICN READ FROII CAROST A ZERO VALUE
IS T/SED FOF ELIMINATING THE oPTIoNs IHEREAS A VALUE
C(rRRESPOt\DIt\G fO THE INOEX ASSOCIATED tITt{ THE SEOUENTIAL
NU!/IBER OF THE vARIAELET KLUE( I) r IS r/SEo FOR EXERCISING THE
OPTfON" IN OFDER TC XIt(trMlZE lHE AI,ICUNT OF DATA THE USER t{USf
PROVIDET THE CONTf,CL |ORD OPTION KLUE(I) IS INtrTIALIZED To ZERO
TITHIN THE PROGFIA'I. THE USER IS FEOUIRED TO PFOVIOE DATA ONI-Y
FOR THOSE OPTICNS HE IANTS EXEFCISED PUNCHED HITH FOUR COLUI4NS
EACH AND RIGllT JI,STIFIED rITH THE CONDTTION THAT THE LAST
CONTROL I6RO OPTIGN I,UST BE NEGATIYEo FOR EXAttpLE (SEE .CARD
INPUT' SECTION) IF ONLY VIBRATIOt, AND FLUTTER ANALYSIS ARE trO BE
PERFORITED THE CARD t'lAY BE PUNCHED AS FOLLOXS.

OOOOOOO .. . 44
234567e ... 34

KLUE(I)r I=3 AND [=4

IHERE COLVI'NS CNE THROI,GH FOFTY AFE USED FOR DATI AND COLUMNS
FORTY ONE THFCUGH SEVENTY TTO AFE USEO FOR IDENTIFICATIONT

IIr SUilt{ARY EF CCNTFCL IOPD OPTIoNS ANO ITEtrtS AFFECTED BY THEltl

THE vAFIIELE KLI,E(Il REPRESENTS THE CARD INPUT DATA CONfROL
TORD OPTIONS ASSOCIATED TITH FOP. IT IS ENTERED AS DATA IN ITEM
6.

--l[::t

KLUE( 3I

KLUE{ 4I

KL{/E ( 't I

OPTICN FOF PEFFORI'trNG VIBFATION ANALYSIST AFFECTS ALL
DATA I }t AIJTOTIATED YIERAT ION ANALYSI S IIOO\JLE ( AVATiI I .

OP?IGN FOF PERFORMING FLUTTEF ANALYSISO AFFECTS ALL
DATA IN AUTCTIATED FLUTTER ANALYSIS i4ODULE (AFAttlr

OPTICN FOF ENTERING FLVTTER OPTIMIZATION T'ODULE.
AFFECTS ALL OATA IN AUTOMATED FLUTTER OPTII'IZATION
T,OOULE (AFC}I t ALSCr AFFECTS I?E1{S IO AND I4 IN AYAIi.

FASTtrF - FCP
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KLUE( 8' CPTICN FOF INCLUDING FESULTS IN A FEPORT. OOES NOT
AFFECT ANY DATA.

KLUE( 9) OPTION FOR LISTING LABELS CF FILES GENERATED BY OSIO
ANO FSIO (OISK AND FORTFAN SEOUENTtrAL INPUT/OUTPUTI.
DOES NOT AFFECT ANY INPUT DATAO

KLUE(1O) OPTION FOR LISTING UESSAGES IHEN ENTERING AND LEAVING
SLBFOUTINES. DOES NOT AFFECT ANY INPUT DATAT

KLUE( ll I OFTION FOF LI STING ?,tAIN HEAOING ENTERED FROri CAFD
OATAO DOES NOT AFFECT ANY trNPUT DATA'

KLI.,E( I2I OPTION FOR LISTING SVEHEAOING ENTEREO FROi/l CARD DATA.
DOES NOT AFFECT ANY INPUT DATA.

KLUE( I3I OPTION FOF LISTING INTERMEDIATE LABEL INFCRHATION.
DOES NOT AFFECT ANY INPUT DATA.

KLUE( 14' CPTICN FOF LISTING COIiFUTER TTHES AT INTERYALS OURING
PROGFAI,I EXECIJTICNT DOES NOT AFFECT ANY INPI,'T DATA.

KLUE(26) OPTION FOR INDICATING THAT THIS IS THE FIRST PASS FROII
SOP fO FOP PROGRAMS. AFFECTS KLUEV(5)' ITEiI 3r IN
AVAil. ALSOT AFFECTS ITEI{S 5 TO 17 AND 19 IN AVAH.

KLUE(27I OPTION FOF INOICATING THAT THE OYNATTICS AND STRUCTURAL
DEGREES OF FREEOOM AFE IDENTICAL. DOES NOT AFFECT ANY
I NFUT DATA.

KLUE(2AI OPTTON FOR INOICATING THAT THE DYNAI{IC iIASS HATRIX IS
PROVIDED AY THE USER Cf, COMPUTEO. AFFECTS KLUEV(5IT
ITEI' 3, IN AVAT.Ir ALSCr AFFECTS ITEMS IO TO 15 IN
AVAM.

KLUE( 29) oPTIoN FOF INoICATING THAT THE FIXED HASS tTEtlS ARE
PFIOVIOEO AND TO BE CONSIDEFED. AFFE€TS ITEi,IS 13 TO I5
IN IVAH.

KLUE( 30l OPTION FOR INDICATITiG THAT THE FIXED tIASS ITEMS
CONTRIEUTE TO THE OFF-D'AGCNAL TERMS. DOES NOT AFFECT
ANY DATA.

KLUE(3II OPTICN FCR CONSIDERING MASS BALANCE VAPIABLEST AFFECTS
ITET'S E AND 19 tN AYAM.

KLUEI32' OPTION FOF SUPERSEDING EXISTING I4A5S BALANCE OATA TITH
NEI DAT,. AFFECTS ITEII 19 IN AVAM.

KLUE( 33, OPTION FOR INDICATING THAT ASAH,/ASOM DTO ANALYZE OR
FEDESIGN THE STRUCTUFE OR STHPLY COI4PUTED THE OYNAI{IC
FLEXIBILITY OR THE STRI,CTURAL STIFFNESS I'ATRICES. OOES
NOT AFFECT ANY OATA

KLUE( 34' OPTICN FOR PERFCRT,IING FLUTTER REDES IGN ALONG TITH

FASTOP . FCP
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COI'PUTING THE FLUTTER VELOCTTY DERIYATIYES. AFFECTS
ITEH lO Ii. AVAiI AND ITErS 6 TO B rN AFOll. 

]

KLUE(35t OPrI@N FOR INCLUDING NCN-OPTIlit tl UEIGHT FACTORST

AFFECTS ITETI 6 IN AVAHI

KLI'E(36I OPIION FOR EXCLUDITiG SPECIFIEO STRUCTURAL I'IEI'ItsERS FROI{

THE FLUTTER REOESIGN PROCESS. AFFECTS ITEil 6 IN AVAll.

(LUE(37I OPTIEN FOF DEFINING EITHER A CANTILEVER OR FREE-FREE
SgRFACE I,IBRATION ANTLYSIS. AFFECTS ITEH 17 IN AYAHT

FASTOP - FOP
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I TEII DATA DESCRTPTION

*rl*** **** *t*+:t:i* *** rt:i*** * *+ *t*** t*+**+***+ *t++****+***tt** *+****t+
+*

III. PFEPARATTCN OF CAFD DATA*
*
*
t
*
+
*

CARO INPUT DATA I'UST ALUAYS BE ENTEREO
PROGRAMT REI'AINING DATA TtLL DEPEND UPON
USER IS EXERCISING.

*
*
t

FOR THE I{AIN *
THE OPTIONS THE *

:i

+*+++ rtt i t+ *t**t ***t+*'} rt***+*t* * 'tt** + **t*a**:t***+* *****+*'|*f * *t**
*l
t
*
+
*
*
+
*
:;
*
+
*
*
t
:t
t
t
*
r;

t
*
*
*
ri
x
*
*
*
:l
+
*
*
t
+
*
rl
*
*
+
*
:t
*

l. rrr FOP
a

a

a

a

a

a

a

a

O LTNESI
a

a

a

a

a

a

a

a

a

a

I

I

a

a

aaa

IDENTIFIES THE BEGINNING OF THE
CARD INPUT DATA TO THE FLUTTER
OPTII'IZATION PACXAGE (FOPI T

LSED f ITHIN THE PROGRAi{ TO GENERATE
THE PERTINENT TITLE AND R€FERENCE
PAGE NUI.IBEF APPEARING IN THE TABLE
oF CONTENTS AT THE ENO OF EllCH RUNo

tvlUST BE ENTERED AS SHOIN.

LINES FER INCH USED BY THE CURRENT
PRINTERS FOF LISTING RESULTST A

VALUE OF SIX SHOULD BE ENTEREO THEN
THE PRINTER UTILIZES EITHER AN
ELEVEN BY FIFTEEN INCH PAPER TTTH
SIX LINES FER INCH DENSITY OR AN
EIGHT AND ONE HALF BY FIFTEEN INCH
PAPER IITH EIGHT LINES PER INCH
DENSITY. A VAL9E OF EIGHT SHOULO
BE ENTEFED THEN THE PRINTER
UTILIZES AN ELEVEN BY FTFTEEN INCH
PAPEF TITH EIGHT LINES PER INCH
OENSITY. A DEFAULT VALUE OF SIX IS
PROVIDED IN SUBROUTTNE LDB UHENEVER
ANY OTHER VALUE IS PRESENT ON THE
CARD.

t
*
*
I
+
*
t
+
*
*
I
:!
+
*
rt
*
*
*
*
*
*
t
*
t
*
t
t
t
13

s
+
*
*
*
:}
+
:i

't*
r|
:t

oo 000 000
234s6789

::l---I

llllllllll2222
o 1234567A90123

PICAGE T L INES

FORITAT = (lA4r lI4). Nr.rttlEER OF CARDS I5 I o

THE VARIABLE FCP IS ENTEFED BY SUBROUTINE FOP AND
SUBROUTIT{E LDB XHERE IT IS PASSED TO SUBROUTINE DTABLE
TO GENERATE THE PROPEF HEADI NG FOR THE TABLE OF
CONTENTS. lHE vARIABLE LINESI IS ENTEREO BY SUBROUTINE
FOP ANO SUEFOUTINE LDB IHERE IT IS COI{PARED AGAINST THE
STANDAFD YALI/ES OF SIX AND EIGHT ANO rrSES EITHER ONE OF

FASTOP - FOP
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FORMAT = (l8A4D. NU,{BER OF CAFOS IS 2'

IN ADDITION TO THE ABOVE TITLE AODITIONAL DESCRIPTIVE
TNFCRHATION IIAY EE INCLUDED TO DESCRIBE THE CASE IN iIORE

oETAILo THIS INFOFMATION IILL APPEAF ONLY oNcEr tN THE

LISTING oF THE INPUT DATA AND I'!AY BE ENTERED OF DELETEO
DEPENDTNG UPON THE CONTROL f OFD OPTIONS ENTERED BY TI'IE

FOLLOTING IfEU.

..r KTIILE = 0
a

:

+**+* *a** t**:t+:t +:t ** ++,**** rt+ *tl tl+ ++* * *+*+** **** **+** ***+*+tl* ***t'l* *
**

*** NO DATA +**

ITE14 OATA DESCR I PT ION

* THEiI OF THE DEFAVLT VALIJE OF STX IF THE XEONG YALUE HAS *
* BEEN PUNCHED ON THE CARD. +

*****+*f **+ tll***+***t** ***:;,8* tt r: *+t*+**,i***+ + t** t:+ !x**+*tt* ':**+** *
*
*
t
*
*
*
*
+
t
*
*

REPEAI fHE FOLLOTING ITEIi FOR t =lr2r AND

ENTER (EIGHTEET\ IORDS PER CARD, FOR L=Ir"'rl8'

*
*
:l
*
*
*
t
+
ri
*
*

2" ror TMH(LrI)
a

aa a

tIAIN TIrLE CONSISTING OF TIO CARDS.
UILL BE LISTEO AT THE TOP OF EACH
PAGE OF THE LISTEO FESULTS.

DO NCT ENTER ADDITIONAL INFOf,I'ATION
DESCFI BING THE CASEO

ENTER I(TITLE ADDITIONAL CARDS
DESCRIEING THE CASE.

t = (fl{)r NUMBEF OF CARDS IS l.

DATA ARE ENTEFED BY SUBROUTINE FOPO

t DATA ARE ENTEFED EY SI/BROIJTINE FOPr *
r;*
***t* +*******'l:t*f **+* *+ +* *+ ** +**+***+***rt!t*+++*t+**t'tt'!***t*'l +';* *
t
t
I
*
I
*
+
*
*
+
* 3o
+
t
*
t
*
*
*
*
a

a

a

aa a

FORiIA

*
*
tt
*
+
*
rr

*
r|
ti
*
*
*
:]
*
*
*
*
,t
*

* 4r ..t LCGIC ITEt'
tlo
*r
+.
*o
+ a..
t

IF ADDITIONAL INFOFiIATION IS YO BE *
ENTEFED IKTITLE LARGER THAN.ZERO' '
ENTER THE FOLLOIING ITEI{T OTHERTISE *
(KTITLE = O ) OHIT THIS ITE!{. *

*

*
t

a*+'tt * *:3* **:l*:]t a t tt+:3*:| **+* *:tt***+ * * * *+**+** *t+:i**t+tt*****'l* t**+
**
+ REPEAT THE FOLLCUING ITEtrt FOF X = lr"'r KTITLE' *
f*
I 5. ... TITLE TDDITIONAL IIfORMATION DESCFIETNG *
* ... THE CASE. t

FASTOP - FOP
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ITEiT DAAA OESCR I PTI ON

FO RiIAT = ( l8A4l . I\UiI4BER CF CAFDS I S KT I TL E.

OATA ARE ENTEREO 8Y SUBROUTINE FOP.

t **+ + +*:l *** :}t ** *ll* *+ ** * * * * +*+* I **+ + *:t**:tt*** ***+***++**+**** *+* +
t*

*
1
*
f

t
*
t
a

*
*
,l
*
t
*
*
:l
*
t
*
+
*
t
+
*
:t
+
*
t
*
*
*
*
:;
+
*
*
*
*
:t

I
*
*
*
*
t
I
t
+
*
+
*
*
t
*

ALL CLUE VALUES INCLUDING ZEFOS MAY BE ENTEREO trF THE
USER SO DESIRES. IF THIS AFPFCACH IS TAKEN A CARD
CONTAINING CNLY ZEFOES SHOULO NOT BE INCLUDED AS OATA.

IF THE USER IISHES TO MINIMIZE THE ATO',,NT OF DATAT HE
IIAY ENTEF ONLY NON.ZEFIO CLUE VALUES ACCORDING TO THE
PROCEDURE DISCUSSED IN TCCNTRCL IORD OPTIONT SECTION.

REGARDLESS OF |HICH APPROACH IS TAKEN THE LAST NON-ZERO
VALUE ON THE LAST CARD I'UST BE PRECEDED BY A NEGATIVE
SI GN.

*
+
*
*
+
*
a
*
t
*
*
t
+
rl
t:

a
*
*
*
,|
t
*
t
*
I
*
t
I
*
a
I
*
tt
*
t
+
t
+
rl
a
*
a
*
t
t
*

6o ... KLUE( ll =
I

. KLUE( 2) =
a

DUltrltlY vAFI ABLE.

DUMMY VARIAELE.

DO NCT PEPFCRII VI ERATION ANALYSIS.
PERFORM VI AFATI ON ANALYSI S.

DO NOT FERFORI,I FLUTTER ANALYSTS"
PERFOFM FLUTTER ANALYSIS.

DUMHY VARIAELE.

DUMMY VARI A8LE.

DO NET ENTEF FLUTTER OPTITIZATION
ITODULE r AFOH.
ENTER FLUTTER OPT IHIZATIOI.I ITOOULEt
AFOI,I. THIS IS REOUTPED IF FLUTTER
VELOCITY DERIVATIVES ARE TO BE
COMPTJTEO OR FLvTf ER REDES IGN lS TO
BE PEFFORMED" NOTE THAT KLUE(3' ANO
KLUE(4! MUST BE ON IF KLUE(7| = 7.

RESULTS AFE NOT
REPORT.
RESULTS ARE TO
FEPORT.

TO BE INCLUOED IN A

AE I NCLUOEO IN A

THE RESIATS ARE LISTED IN A FORMAT
SUITABLE FOR A REPOFT, THAT ISr AN
EIGHT AND ONE HALF BY ELEVEN PAPEFI.

DD NOT LIST LABELS OF FILES
GENEFATED EY DSIO ANO FSIO (DISK
ANO FORTRAN SEOUENTTAL
INPUT/OUTPUT I O

FASTOP - FOP

, KLUE (
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a
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. KLUE( 5l =
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KLUE( 6I =

KL'JE( 7l =

(LUE( e) =

KLUE( 9) =
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T TEH DA TA DESCR T PTI ON

LIS.T LABELS OF FILES GENERATED BY
OSIC AND FSIO (DISK AND FORTRAN
SEOUENTIAL INPUT/OUTPUT I. PROVIDES
A FECORD OF PERi,IANENT FILES THAT
ARE BEING SAVEO AT THE ENO OF THIS
RUN r

DO NOT LIST i,IESSAGES UPON ENTERING
ANO LEAVING ST.'BROUT I NES I
LI ST iIESSAGES UPON ENTERING AND
LEAVING SUBROUTINES.
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KLLE( f0) = O

= lo

KLUE(ll) =

KLUEI l2 I =

=L2

KLtJ€( l3l =

= l3

KLUE( T4) =

KLUE( I5I

KLI,E( l6l

KLUE{ I7I

KLUE( I E}

(LUE ( l9 t

KLUE( 20 I

KLUE(2IT

KLUE( 22I

KLUE ( 23 I

KLI.E( 24 )

KLUE ( 2g)

O DO NOT LIST I{AIN HEADING.
II LtST MAIN HEADING ENTEREO AS CARD

DATA ANO CONSISTING OF TrO CARDST

DO NOT LIST SUBHEAOING IN EACH
ANALYS IS |.IODULE e

LIST SUBHEADING ENTERED AS CAFD
OATA AND CONSISTING OF ONE CARD.

DO NOT LIST INTERI.IEDIITE LAaEL
INFOFI'ATION.
LIST INTERMEDIATE LABEL
INFORHATION. REOUIRED FOR
DEBUGGING ONLY.

O DO NOT LIST COMPUTER TIHES.
I4 LI ST COMPIITER TIiIES AT INTERVALS

DURtrNG PROGFAH EXECUTIONT

DU14I'Y VART AALET

Dl,tsTIY YARIABLE.

O!l{UY VARIABLE.

DUMMY VARtrABLE.

DUI'HY VAFIAELE.

DUMiIY VIRIAELET

DUUI'Y VARIABLE.

DUttl.,tY VAR I ABLE.

DUMtIY VIRIAELEo

DUI,I'iY VAFIABLE.

DUMtiY VAFI AELEr

FASTOP . FOP

l9a



I TET{ DATA DESCR I PTI ON

THIS IS THE INITIAL INSTANCE IN
IHICH DATA ARE BEING PASSEO FRO}I
THE SOP PROGRAii TO THE FOP PROGRAMT

THIS IS NOT THE FIRST TII'IE DATA
HAVE BEEN PASSEO FFOU SOP TO FOPO

NOTE THAT IHEN KLUE(26, = ?6t THE

REft{A I N I NG CI-UES ( EXCEPT FOF KLUE
32l. 33r 341 MusT HAVE THE SAitE
VALUES THEY HAD FOF KLUE(261 = Oo

VIBRATION ANALYStrS IILL USE THE
STIFFNESS MATRIX COI4PUTEO IN SOP.
YI BRATION ANALYSIS il ILL {JSE TTIE

FLEXIBILITY I,IATRIX COMPUTED lN SOP'

THE INITIAL OYNAT.,!IC I{ASS UATFIX IS
PROVIDED BY THE USER. (DATA IS
SUPPLIED BY USER UHEN KLUE(26I =
Ol. IF KLUE(zat = Or OlitT KLUE(29,
AND xLuE(3O).
USE THE FULLY AUTOfiATED TASS OPTION
TO COi{PUTE THE DYNAUIC flASS lilATRIXo

THERE AFE NO (USER-SUPPLIEDI FIXED
irASS ITElrlS TO BE CONSIOERED IN THE
FULLY AUTOT ATEO ltlASS OPTIONT IF
KLTJE(29, = gr OIJIT KL.,rE(3O1.
FIXED HASS ITEiIS AFE TO BE
CONS!OEFED IN THE FULLY AUTOIT'ATED
itASS OPTION. (THE lTEtrlS IILL BE

SUPPLIEO BY THE USEF THEN KLUE(26I
= O).

IN THE FULLY AUTOi4ATED IIASS OPTIONT
THE USER-SUPPLIED FIXEO HASS ITE$S
DO NOT CONTRIBi/TE TO THE
OFF.OI AGONAL TERMS OF THE
STRUCTURAL !{ASS MATRIXo
THE USEF-SUPPLIED FIXED I{ASS ITEilS
IN TftE FULLY AUTOUATED HASS OPTION
DO CONTFIBUTE TO THE OFF-DIAGONAL
TERMS OF THE STRUCTURAL
l{ASS-MAaRIX.

THERE AFE NO i{ASS AALANCE VARIABLES
CoNSIOERED IN THE PROBLET{r tF
KLUE(3I) = 0r OIIIT KLUE|32lc
HASS BALANCE VARI AALES AFE PRESENT
IN THE PROBLE!" (THE INITIAL
I$ASS-BALANC€ DATA rlLL BE SSPPLIED
BY THE USER rHEN KLUE(261 = Olr
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KLUE(27 I =

=26

=2?

=28

=29

=30

KLUE(281 =

KLUE(29) =

KLUE(3o1 =

KLUE{3f I =

=31
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T TEII DATA DESCFIPTION

DO NOT SUPEtrSEDE EXISTING HASS
BALANCE DATA TITH NET DATA.
NET MASS EALANCE DATA ARE BEING
SI/PPL I ED TO OYER I DE EX I STI NG DAT A c

NOTE THAT KLUE(3z) IS IGNORED BY
THE PROGRAi4 IF KLUE ( 26 ) = O .

IN THE frlOST RECENT SOP STEPr THAT
PROGRAM YAS USED SIHPLY TO COMPUTE
THE OYNAMIC FLEXIBILITY OTATRIX OR
THE STRUCTUFAL STIFFNESS I{ATRIX.
THAT IST SOP TAS NOT USED TO
ANALYZE OR FED€SIGN.
IN THE LAST PASS THROUGH SOPT THAT

PROGRAI,I DID ANALYZE OF REDESIGN THE
STR UCTURE.

COMPUTE F{-ITTER VELOCTTY
OERIVATIVES FOR ALL STRUCTURAL
MEITIBERS AND MASS BALANCE VARIABLEST
BUT DO NOT REOESTGN THE STRUCTURE
FOR FLUTTERO
COiIPUTE FLUTTER VELOCITY
DEFIVATIVES ONLY FOF FLUTTER
FEDESIGN VARIAE[-ES (SEE KLUE(36TI,
PERFORU FLUTTEF REOESTGN(SIT AND
PREPARE THE OUTPUT TAPES REGUIRED
FOR ST/BSEOUENT USE BY THE SCP AND
FOP FROGEAMST NOTE THAT KLUE(34I
IS IGNOFED BY THE PftOGPAH trF
KLUE(7, = O.

THERE ARE NO NON.OPTII'Ui' UEIGHT
FACTORS IN THE MOBLEM.
NON.OPTIMUM TETGHT FACTORS ARE
PRESENT IN THE PROBLEIdT THESE
FACTORS ARE TO BE SUPPLIED BY THE
USER h,HEN KLUE(26 I = O.

DO NOT EXCLVDE ANY STRUCTURAL
MEiIBERS FROM THE FLUTTER FEOESIGN
PFOCESS r
EXCLUDE SPECIFIEO STRUCTURAL
MEMBEFS FROM THE FLUTTER REDESIGN
PROCESST THE ASSDCIATED DATA I'IUST
AE SUPPLIED T,HEN XLUE(26I = Oo IF
KLUE(7) - O OR KLvE(34) = O THIS
DATA I S BEING ENTERED BY THE USER
FOR HIS CONVENIENCE AND TILL NOT BE
USEO IN THIS RUN.

CANTILEVEF hING VIEFATION ANALYSIS

FASTOP . FCP
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KLtrE(341 =
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KLUE(36! =

KLUE(371 =
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ITETI DATA

t . =37
'* ..r
+
r FORt{Ar = (1014}.
* ON 7HE Nldl{EEF CF
*
* DATA ARE ENTEFED
+ SUBFOUTINE CLUES.
*

DESCRT PT I ON

TO BE PERFOFITED IN AYAH. *
FREE FREE TING VIBRATION ANALYSIS *
TO BE PERFOFT{ED IN AVAMo *

*
NI,Ii{BEF CF CAROS IS 4 OR LESS DEPENOING *

CONTROL CPTIONS ENTERED AS OATA' *
+

EY SUBFOUTINE FOP THROUGH THE +
I
*

**a* t *t**:;t*+tt*'3lt *'la+**+* *t*******+***** ********t +*:t+*'ltlt**a*t*

FAStrOP - FOP
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ITEH OATI OESCFI FTION

**t*t *** * *+*** *t*t* ** !}* *+ *+t*:it* t* +*+********* **:t*** t**t* t **t*++:;
*+
t
+
*
*
t
t
t
f
+
t
t
+
*
*

IYAH . AVTOHATED VIBRATION ANALYSIS HOOULE

I. Pf,EPAFATICN OF CARD OATA

CARO INPUT OATA MUST ALTIAYS BE ENTEREO FOR
PROGRAI{T REIIAITTING DATA TILL DEPEND UPON THE
USEF TS EXEFCISING.

TtlE l,lAIN
OPTIONS THE

*
*
*
t
:l
I
t
*
*
t
+
*
+
+

THE YIERATION ANALYSIS IS CAPABLE OF ACCEPTING EITHER A

ST IFFNE SS OR FLEX I BIL I TY l,lATR I X.

:t*t** ****** tlt***+:}:;t**:}*+ t*l+rl':t}:l:t*t*++**t++++t*++** **+*+ *+t++t+ *
1*
t
+
*
t
+
I
*
t
+
I
+
a
t
+
t
:l
t
I
I
*
*
*
a
t|

l" .r. VAO0
o

a

aao

trOENTIFIES THE BEGINNING OF THE
CARO INPUT DATA TO THE AUTOiIATED
VIBRATtrON ANALYSIS MODULE (AVAill.
},!UST BE ENTEREO AS SHOIN.

+
*
t
*
*
:t
t
I
t
*
I
*
t
I
*
*
+
*
*
*
,F

*
t
*

USED IITHIN THE PROGRAIT' TO GENERATE THE PERTINENT TITLE
AND REFERENCE PAGE NUITIBER APPEARING IN THE TABLE OF

CONTENTS AT THE ENO OF EACH EXECUTtrON. REHAINING
COLUIINS (FIVE TO SEVENTY TIOI I{AY BE USED FOR INY
OESCRIPTIYE TNFORHATION THE USER TISHES TO INCLUDE.

FORt{Af = (tA4). NU}rBER OF CAROS IS l.

DATA ARE ENTEFED BY SUEROUTINE AVAlll ANO SUBROUTINE LDB
IHERE IT IS PASSEO TO SUBFOIJTINE OTABLE TO GENERATE THE
PROPER HEAOIi{G FOR THE TAELE OF CONTENTS.

*
*
I
I
:*

I
t3

*

t;

t
t
I
*
+
a
I

*** *t **t+:|:l I tl**+ 'l+at t * t:l *+ **** ***t+ *+*+*t++ t **t+*** +*+*+t*+****t
*r

ENTER (SIXTEEN IORDS PEF CARD)
FOR THE FOLLOIING ITEi,l FOF L=lr.rorl6r

2. ... TSHv(L) SUBTITLE CONSISTTNG OF ONE CARD'

IILL BE LISTED AFTER THE TAIH TITLE .AT THE TOP OF EACH

PAGE OF THE LIST,ED RESULTS AND I'II.L BE USEO TO DEFINE

FASTOP-FOP-AVAM
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I TEM DAT A DESCFI PTI ON

THE TYPE oF vIEFATIoN ANALYsIS BEING PERFoRI,ED. THE

SUBTITLE IS INCREASED TO EIGHTEEN IOROS IITHIN THE

PROGRATTIS THERE THE LAST TIC IOFOS ARE USED TO IOENTIFY
THE PROGRAT FROM THICH RESULTS ARE LISTED'

FORilAT = ( 16A4r. NuMBEF OF CARDS IS I o

* DATA ARE ENfERED BY THE SUEFOUTTNE AVAr{o

*t]

***t+ **t+*+*l **++tr* ** ** tt*+ +* +** *t +*:i****+***:|*+** +*'3!}!i+'3rl**t*t'l t
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ALL CLUE YALUES INCLUDING ZEROS 
''!AY 

BE ENTERED IF THE

USEF SO DESIFES. IF THE USER UISHES TO IIITNIIiiIZE THE

AMOINT OF DATA' HE i{AY ENTER ONLY NON-ZERO CLUE VALUES

ACCOFOTT\G TC THE PROCEDUFE DISCUSSED IN ICONTROL IORO

OPTIONT SECTtON. REGARDLESS OF THICH APPROACH IS TAKEN

THE LAST NON.ZERO VALUE ( IF ANY) I{UST BE PRECEDEO BY A

NEGAT IVE SIGN.
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KLUEV( 2) =

KLt,Ev( 3t =

XLLEY( 4) =
=

KLUEV( 5l =

O FIXED VIRIAELET EQUAL TO ZERO'

O DO NOT FLOT VIBRATION MCDES ON

CALCO}tP r
= 2 PLOT YIBRATION IiODES ON CALCOHP'

DO NOT LIST FLEXIBILITY (NOF

STIFFNESSI i'ATRIX.
LIST FLEXIBILITY (OR STIFFNESSI
MATf,IXO

O DO NOT LIST DYNAMIC I4ASS ltiATRIX"
4 Ll ST DYNAil tC l,lASS MATRIX.

DO NCT LIST ALL MASS HATRICES
GENEFATED T'ITHIN THE PROGRAI' IHEN
COMPUTING THE DYNAI{IC I{ASS MATRIX'
FOR EXAiIIPLET trF KLUEI26' = 26 AND

KLUE(281 = Or THE CURRENT DYNAI'IIC
iitASS MATFIX IS THE SUll OF tHE
INITIAL OYNAMIC MASs HATRIX.
(SUPPLIEO ON CARDS IHEN KLUE(26) =
O) ANO AN INCREMENTAL IIIASS I{ATRIX
ASSOCIATED IITH ALL T}€ CUHULATTVE
REDESIGN ACCOHPLISHED TO TTIIS POINT
BY SOP AND FOP. THIS INCREMENTAL
l.,lATRtX IILL NOT BE LISTED IF
KLUEV(5) = O.
LI ST ALL MASS IIATRICES GENEFATEO
UITHTN THE PROGRAiI UHEN COIIPUTING
THE OYNAUI C IIASS MATRIX T

FASTOP-FOP.AVAT.I

203

5



T TEX DATA DESCRI PTI ON

DO IICT LIST THE TRANSFORI,ATION
I{ATRIXT Br BETTEEN STR!,CTvRAL AND
OYNAHIC DI SPLACEilENTS T

IF COi,IPUTEDT LtST TRANSFORITATION
MATR!Xr B.
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. KLUEV( 6,
a
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aaa

5

+**+ *+ ***,:* +***++t!t **r* ****+:t* 'l* * *'t***rlt** *+++**+t+ *t+t+**+'t:I++*tl *

FORilAT = {1014). NV$BER OF CARDS I5 lr NOTE THAT THE
LAST CARD CGNTAINS THE LAST OPTION THICH IS INOICATED BY
A NEGATIYE iUTIBER. IF ALL CLUES ARE O, NO NEGATIVE SIGN
IS USEO.

DATA AFE ENfERED BY THE SITBROUTINE AVAM TI{ROvGH THE
SUBFOUTINE CLUES'

A. MASS (UEIGHTST UNBALANCESo AND INERTIASI

A BFTEF OISCUSSION OF THE I4ASS DATA IS GIVEN IN THE

'PIIOGFAU APPLICATION' SECTION.

4o ... LBGIC ITEU +*+ NO DATA ***

IF THIS IS THE FIRST TIvE UHEN DATA ARE PASSEO FROljt SOP
TO FOP (KLUE(26) = Ol ENTER THE FOLLOh,ING fHtrRTEEN
ITEMST OTHERIII SE ( KLUE( 26 ) = 26, Oft4IT THESE ITEi,lS ( 5 -
17 l.

Ir NON.trPTIIIUM TEIGHT FACTORS AND/OR EXCLUSION OF

SELECTED SlRUCTURAL MET'BERS FROM THE FLUTTER

REDESIGN FFOCESS.

****rl*** r*:f * t*******rt**:t***tl*tt;* * tl***:*******+*:i*:t*++**+*tl++++**ti* tl

rt*,t,;* *:r;++t!3 t**,}+:t *+ f * t**++t t* * **+ui*+:l+**t**t:**+t*:t*+*+tt******rr*t* ,}

trlt ** *'i* **+ * ** tt+ r**t ** *'i** *'t *:* 'l '3* +*:t t* *,t't*******+t ***t*;l+ *t:l*+* *
+*
t 5. ... LOGIC IfEl, t** NO DATA +tt *

:l*
*
t
*
I

IF NON-OPTII'Ui4 FACTORS
(KLrrE( 351 = 35) r AND/OR
TO EE EXCLUDED FFOT4 THE
(KLI,E(36) = 36)r ENTER

FASTOP

ARE TO EE PRESENT IN THE PROBLEH' *
5ELECTEO STRUCTURAL ilEIdBERS ARE A

FLUTTER REOESIGN PROCESSI T

fHE FDLLOTING ITElr. OTHEFI ISEr *

- FOP - AVAM
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ITEH DATA DESCRI PTION

*(KLVE(35}=oANDKLUE(36,=o)roilITTHISITEr.*
r*
+*,*tt*,}tt'}'}t|*+f :}**+t}*+*|}**t**'}t*i***'}t**+r*t*,}:}*******+*********
t:t
t REPEAT THE FOLLCT I ttc ITEM *
* FOR EACI{ NON-OPTIUUiT FACTOF :}

* I.'N'IL I BLANK CAFO IS ENCOUNTERED' *
:i-t
*ENTER(FoURGRcUPsoRLESSPERCARD)FoRI=lrr.e'4t +

STRUCTUFAL t{EilAER NUMBEF FOF IHICH :t

EXCLUSION CLUE AND/OR NON.OPTIIIiUTI,T *
.EIGHT FACTOR IS BEING PRESCRIBEDT *

:l

T NCLUDE S TRVCTT,RAL MEI.IBER MUIIJ ( I I *
TN THE FLUTTER REOESIGN Pf,OCESS. *
EXCLUDE SIFUCTURAL MET'BER MUMJ( I ) *
FROL THE FLUTTER REOESIGN PROCESS' *

*
NON-OPTIIIUI' UEIGHT FACTOF T

ASSOCIATED IITH STRUCTURAL MEMAER I
MUHJ(I).

*
*FoREXATFLEIFF^CTJ(I}=I.2ITHETRUEINCREilENTALI
* TEIGHT oF ELEI,IENT llut{J{Il oURING ReDESIGN roULD BE TAKEN +

*ToaETIENTYPERCENTLAFGEFTHANTHEcoI,tPt,TEo*
,* INCFEI{ENTAL STRUCTURAL IETGHT oF THE ELEMENT. NoTE THAT *
+ IF FACTJ(II = O"OT A DEFAULT VALUE OF UNTTY IS USEO I
* TITHIN THE PROGRAil' ALSOI IF THE FULLY-AUTOIIATED iIASS +

*(]PTIoNIsEEINGUSED{KLUE(28)=26)TFACTJ(IIIS:}

I
I 6o ... itlul,J( I I
tr
*t
*r
* o IDJ(II = O

*r
* o = I
*r
tlr
* . FACTJ(II
+.
* ...

I
THE *

+
I

NoTALLSTFUGTURALI,IEMBERSNEE0BEREPRESENTEDINTHE
DATAr trHu5 lf A STRuCTuf,AL HEMBER IS NOT PRESENT IN THE

OAfAr THE FCP FROGFAU ASSUTTIES IT IS TO BE INCLUOED IN
THE FLTJTTER REOESIGN PROCESSI AND THAT IT HAS NO

NON-OPTTHUI{ FACTOR. ALSOT IdEI4BERS REPRESENTED IN THE

* DATA NEED NGT 8E IN ANY PAPTICULAF OFDER'
I
lFoRuAT=(4(2ISrFloo3l).NUMBERoFcARoStSDEFINEDBYA.
* BLANK CIRO IT 

'HE 
END OF 7HE NON'OFiTIMUI'I FACTOFS DATAT *

+t:
I DATA ARE ENTERED BY SUBROT'TINE READY' *

f+
i;'**'|+ *t+ +,ltt*t tt* ilt*++*++*'| l*tt l+ttttl}t+t'tit'l tttt::*+**f + *t*+tli:|t+:i

*

2. i,tASS BALANCE DAfA

FASTOP-FOP-AVAI{
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I TEft. OA.rA DESCRI PTION

*++'tt l+* !t++ *l *** * l+t**+ ** ** ****t:;**:l +*++t **+* t* +'|*:l*:;* *+* ****l}*+ t
*g
* 7o ... LOGIC ITEX
t

+*:l NO DATA **t

* IF I4ASS BALANCE VARIABLES AFE TO EE PART OF THE PROBLEMT
| (KLUE(3ll = 3l)r ENTER THE FOLLOIING ITEil. OTHERIISE,
+ (KLUE(3ll = Olr C[4IT THIS ITEiI.
t
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NOTE THEFE IS A LII4IT trF fTENTY ttlASS BALANCE vALuESo

REPEAT THE FOLLOIING ITEII
FOR EACH HTSS EALANCE SET
UNTIL A BLANK CARD IS ENCOUNTERED.

*
:i
i
+
t
*
I
*
*
:t
rl
:t
*
+
t
*
*
:l
a
+
*
r;

+
rt
*
*
*
*

8o ... Il
a

a

. Al
a

I

r Jl(KloX=lr3
a

I

aoa

ARBI TRARY I DENT IF ICAT ION NUTiBER OF
I'A5S BALANCE VARI ABLE.

INITIAL HEIGHT OF IiASS BALANC€ IIT
LB.

II YT ANO Z STRUCTURAL DEGREE OF
FREEDOT' NUIIEERS FOF STRUCTURA. NODE
AT THICH I4ASS BALANCE II IS
LOCATED.

ri
t
*
*

*
t
t
t

:i+ tt:|*** * + *l t *+t* **:l*** **** *t*:l * **:t*****t**+*****+****+ *+***ri*+*:3
l*

3e MISS AND IEIGHT DATA

***+* *t++ ** f, t t** +*t :}* * ***** *:t *+* ***++**t*++*+* +f +++:ltt:l*+ a*+***+*
t+
* 9r ...
t*rr
r 24,
* THE

LOGIC ITET +** NO DATA ***
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IF MASS BALANCE II IS GIVEN INITIAL TEIGHT AI = OOOT IT
ITLL OF COUf,SE HAVE NO EFFECT CN TI-IE PROBLEIiIO HOIIEVERT
TIIE VARIABLE IILL BE CAFRIED ALONG BY THE FOP PROGRAH
ANO CAN (IF OESIREDI EVENTUALLY BE GIVEN A NET IEIGHT BY
INVOXING THE OPTIGN XLUE( 32, = 32,t

FORiJ|AT (I5rFI515r315). NgH8EF OF CARDS IS DEFINED BY A
A.ANK CAFD AT THE €ND OF THE UISS BALANCE DATA.

DATA ARE ENTEFED BY SUSFOUTINE fIEADYT

THE FULLY IUTOI'ATED I'ASS OPTION IS CALI-ED (XLUE(28) =
OI4IT IHE FCLLOTTNG TIC ITEi'S AND GO TO ITEil 12. OI{IT
FOLLOIING ITEM IF KLvE(7| = Q OR KLSE(34) = Oe

*
:l
:t
*
:t



ITEH DATA OESCRI PTI ON

t**** **:t* *t*:tf *** *t**** *+*t **t** *** *****+*t+**+***:l++*tt:l *+*+a*'l *
*t;
:l lOr ... rINIff
tl .
fr
* .o.

TOTAL TNITIAL IEIGHT T'F THE
STRUCTUFE INCLUDING NON.OFTIIIUI,I
FACfOFS ANO FTXEO MASS ITEXS' BUT
EXCLUDING I,IASS AALANCET IF ANY T

ROI NUIIEER OF OYNAMIC
ELEfaEN r .

K = lr.r.r3

1IASS tltATRI X

COLUUN I{UMBER OF OYNAMIC I{ASS
HATR IX ELEI,iENT O

YALVE OF DYNAMIC I,IASS ilATRIX
ELEIIENT ( ryEISIT
UNI f5-t.E. TLBTIN-LBr IN.SO-LBl

*
,l
+
r]
t
t
*
:t
!t

t}

+ FOFII4AT = (E15.5). NUI4BER OF CAROS IS l.
*
* DATA AFE ENTEFED EY SUEROITINE DYNIIAS.
*
+*+** *+:i *** *+t++r; rl* *ri+*+t+* +tt* * **,|* tt+*:i ttttt+ *:l tiarl*+**i:***+*+ti**l tl

*
*
,t
*
I
:l
rl
*
*
*
* llr
+
*
*
r;

*
t
*
t
+
i
*
+

'}
*
r;
:t
+
*
!t
,t
+
*
*

... NR(Kl
a

a

. NC(KI
a

a

r tr(Kl
a

aa a

4. DYNAT'IC HASS i,t^TF I X

REPEAT 'IHE FOLLOUING ITEt{
UNTIL A ALANX CARD IS ENCOUNTERED.

ENTER (THREE GFOUPS OR LESS PER CAROI FOR

*
*
:l
+
*
*
+
f
*
:t
*
+
:t
*
I
:!
*
t
+
*
*
I
*
*
*
*
t
*
*
*
t
i
:t
+

THIS I4ASS HATRIX OATA IS SPECIFIED FOR LOIEF TRIANGLE
ONLY AND |.lST BE IN ROr SORTI fHAT ISr THE ELEHENTS OF

ROT N I'UST FOLLGW THOSE GF ROH (N.lT AND PRECEDE THOSE
OF FOT {N+II. TF THESE REQVIREIT{ENTS ARE VIOLATEDT THE

FOP PROGFAH IILL PRINT ?HE APPROPRIATE I,IESSAGE AND

EXECUTION IILL STOP.
THE ELETTENfS OF THE DYNAMIC i,lASS HATRIX SHOULO REFLECT
THE PRESENCE OF ANY I.{ASS BALANCE ENTEFED IN IfEil 8.

FORMAT = (3(214rFl515rlX)lr NUMBER OF CARDS IS OEFINED
BY A BLANK CAFO AT THE END OF fHE DYNAIIIIC MASS MATRIX.

OATA AFE ENTEFED EY SUBFOUTINE DYNMAS.

*t+* *,3 **:i t*+:l**t+t+rtA* *+** **:l* *'}+*'ttl*+tI**:t+***:.*+:l**++**t*++***t
r+
* 12o ... LOGIC ITEI,
*

*+* NO DATA :t't*

+ IF THE FULLY AUTOMATED TASS OPTION IS NOT CALLEDT
* (KLUE(z8) = Q)7 OR IF (KLUEI28) = 2Alr BUT THE USEF OOES

FASTOF.FOP.AVAI,I
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*
*
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ITEII DATA DESCRtr P?I ON

t NOT IISH TC SUFFLY FIXED trASS ITEMST (KLUE(29) = Olr *
* OI4 I T THE FOLLCTI NG THREE I TEMS. *
+*
+**:i+t***+*++*:;* *** l**+***+ * t** *+** * *+******+ +**+++*trl+':+:: *t+a*+ *
+
tt
:;
+
+
*
t
*
*
r;

f,
*
*
t
I
+
ti
+
*
+
:I
t
f
*

*
*

IHEN THE F'/LLY A9TOMATED MASS OPTION IS USEDT INITIAL *
MASS DATI IS FIRST COMPUTED IN THE STRUCTURES GRID. ,}

THUS THE TCTAL NUUEER OF FOTS AND COLUilNS OF T}IE *
STRUCTURAL MASS MATRIX TILL BE EOUAL TO THE TOTAL NU''IBER *
OF StrRUCTURAL OEGREES OF FFEEDOT T THE USER IS CAUTIONED '}
THAT THE AT.IOHATED i'!ASS FOvTINE ONLY CALCULATES ]IiASSES t
CORFESPONDII'iG TO TFANSLATICNAL DEGREES OF FREEOO|| OF THE *
sTR!CTgFET THUS THE INERTIA PROPERTIES ASSOCIATED TITH .t

ROIATIONAL DEGREES 6 FFEEDOTI HILL BE ZERO. (NBTE THAT *
ROTITIONAL OEGREES OF FFEEOOM ARE ASSCICIATED IITH BEAM *
ELEi'ENT NODE PO INTS. I +

TC AVOIO A SINGULARITY IN THE iIASS T,IATRIX THEN :}

ROTAf ICNAL OEGFEES OF FFEEDOI.{ EXIST ANO rHEN NO *
REOUCTION IS BEING ACCCTTPLISHEO BETUEEN THE STRUCTURES +

ANO DYNAI,ICS UCDELS (KLUE(27I = OIT THE USER HUST ENTER *
APPFOpFIITE INERTIA TEFUS IN ITEM l5o BELOIT *

IHEN FEOUCTION IS BEING ACCOTTPLISHED (KLUE(27) = 27lt :t

THE STF{.CTUFAL I,ASS MATRIX IILL BE TRANSFORIIEO TO THE *
OYNAMICS GRIO. tN THIS FRCCESS: THE USER MAY ELTMTNATE *
ANY ROTATICNAL DEGREES F FREEDOi{ OF THE STRUCTURE THAT *
ARE NOT FEOUIRED FOP THE DYNAHICS HODEL. *

:l
+++**t;*+**t++t+t**3'l++'}t+*+ t';a****'ittr;***tt+********+*t*'t***++**'l*
+
* l3r
rt

*
r|

t
t t * * * *** + * * I * * * :} :l ** t I * * ** ** * * *+ t *++ * t +++** * * **+i* 'r t+ ++ + t * + * ** *+tf

... LOGIC IfEI *** NO DATA *+*

OII{IT THE FCLLCTING ITEM IF FLUTTER REOqSIGN IS NAT
CALLEOT THAI IS IF KLIE(7) = Q m KLrrE(34 I = O.

FIXED TE IGHT

r;
*
+
*
*
:T

*
+
*
*
*
*
:|
r;

*
*
*
tI
+
+
+
:t
+

:f
*
*
*
* l4o
*
!t
*
t
t
*

.. . .lF lX
aa a

FORiTAT = (E15.51.

DATA ARE ENT€FEO

5. FIXEO ilASS MATFIX

TOTAL *EIGHT OF FIXEO ftlASS ITEMST
LBr

NUHBER OF CAFDS IS I O

BY SUBFCUTtrNE DYNI.'ASr

FASTOP-FOP.AVAii
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I TEM DATA DESCRI FTI ON

+ TI-IE FIXEO TASSES ENTERED IN THIS ITEM iI{'ST CORRESPONO t
. TO THE OEGREES OF FREEOOiI OF THE STRUCTURES T{ODELI *
* HASSr HASS UNBALANCET OR INEFTIA TEFI'IS MAY BE ENTERED *
+ AT STRUCTURAL NBDE POINTS FOR ANY HASS ITE}I IN THE *
+ LIFTING SURFACE NOT REPRESENTEO BY TI'E FINITE-ELEMENT 'I
* I{ODEL. '}
ttl
T REPEAT THE FOLLOEING ITEI{ :}

* UNTIL A ELANK CARO IS ENCCUNTERED. *
:t*
:t ENTER (fHREE GFOI/PS OR LESS PER CARD) FOR X = 1r... r3 *

t*
* 15. ... NR(K)
*.
:t.
I r NC(K|
t.
l.
* r lll|(Xl
*.
I rrr
*

Row i\UI{BER CF STRIJCTURAL HASS t
MATRTX ELEMENT. *

*
COLLI'N NIMBER OF STRUCTURAL IiASS *
UATFIX ELEI|ENT. f

*
VALUE OF STRUCTURAL iIASS }IATRIX *
ELEI{ENT ( IE IGIIT UNITS-I .E r r LBr *
IN-LBI IN.SO-L8, *

I

+ THE FOP PROGRA} CAN ACCEPT AS XANY AS IA3 GPOUPS OF '* t.ll ( t<t r NC( K) r AND tI( K) r OATA IIUST r HOIEVERT 8E SUPPLIEO *
* FOF THE FULL I{ATRIX - NOT JUST THE LOIER TRIANGLE' I
+ ALSOT THE OATA ilI,ST BE SUPPLIED IN ROT SORTO THAT ISI +

* THE ELEMENTS GF ROr N MUST FOLLOT THOSE OF ROT (N-T) AND +

I PRECEOE THOSE OF ROI' (N+TI. *
+*
* FORMA? = T 3I2I4'FI5.59IXI I. NUI{8ER OF CARDS IS DEFINEO *
* BY I ELANK CARD AT THE END OF THE FIXEO }IASS iIATRIX *
* DATAr *
a*
* DATA AFE ENTEFEO EY SUBFOUTINE DYNi{ASI *
**
***:|* *+** ** * t*+*****t** *+ +* * **** ***:t*::** ***++***t**++**** ****t+ + a

+:;
* 16. ... LOGIC IfEU
+
t

**+ NO DAIA *+*

* IF A FREE FREE UING IS BEING ANALYZEO (KLUE(37I = 37' :}

+ ENTER OATA FOR THE FOLLCUING ITEI{T OTHERIISE (KLUE(37T = *
r O) OiJl IT THIS ITEM. *
t*
***+*t** +*:;** r***+*lt't+:i**+ * l}+* *,i*+**ltt*t+*tlt*r+ t* *tr;,i*t***:}++* +

6. PLUG IIASS ITATRIX

OATA FOR THE PLUG HASS UATPIX ENTERED [N THIS ITEM I'IUST

BE CONSISTET\T xITH THE TYPE CF FREE-FREE ilOTION

FASTOP-FOP-AVAi'

209

:l
t
*

*
*
r;

+
+
rt
*

*
*
*
t
t
rl
*



I TEH OATA DESCFI PTION

* SPECIFIEO IN THE INIT IAL SCP RUN. THUS IF SYMTIETRIC *
* I€TION TAS SPECIFIED (SEE XLUE (23I TO XLUE( 25) IN SOP - *
* PART B OF YOL\,TTE II)T THE PLUG HAS (AT HOSTI TTiE *
* FOLLOIING THREE DEGREES OF FREEDOIdT :l
r|;
* I. X (FORE -AFT TRANSLATION} *
i 2c Z (YERTICAL TRANSLATIONI +
I 3. THEIAY (FITCH ROTATTCN} *
i*
* FOR ANTI.SYilIIETFIC }IOTION (SEE KLUE( 20 ) TO KLUE'zz' IN +
r SOP - PART B CF VOLITI|E IL TftE PLvc HAS (AT ttOSTl fHE *
T FOLLOSING THREE DEGREES OF FREEDOHT *
t*
* I. Y (LATERAL TRANSLATION' +
} 2T THETAX (FCLL ROTATICN' *
* 3r THETAZ (YAr ROTAIION) t
tt
+ THUS THE PLUG }ASS ilIATRIX IS A 3 X 3 i{ATRIX UNLESS ONE +
* OR I{ORE OF THE THREE POSSIBLE DEGREES OF FREEDOH TAS *
+ ELIIiTINATED IN THE INITIAL soP RUN. FoR EXAHPLET A 2 x 2 't* MATRIX IS REOUIRED IF THE FORE-AFT DEGREE OF FREEOOI{ HAO *]+ BEEN ELIMINATEO FROH SYI{HETRIC IiOTION. *
*:;
I REPEAT THE FGLLOTING ITEM +
I I'.I'IL A BLANK CARD IS ENCOUNTERED. *
*1
* ENTER (THREE GROUPS OR LESS PEF CARD) FOR K =Ir.o.r3 *
la
T 17. o.. NF(X, Roll NUI,BER cF PLUG t{Ass II4ATFIX :I
+ o ELEHENTo *
*. I
t r NC(KI COLUIIN NUITiBER OF PLUG MASS HATRIX +
* . ELE trlENT o *
tot
T . IT(K' VALUE OF PLUG UASS HATRIX ELEIiENT *
* . (UEIGHT UNIIS- I. E. LBr IN-LBr *
* rrr fNlt2-LB). *
rtl
+ TTIIS DATA NEED ONLY BE .SPECIFIED FOR LOilER TRIANGLET *
**
t FOFII{AT = ( 3(214r Fl5o5r lX) }. NUi|BER OF CARDS IS *
* OEFINED BY A BLANX CARD AT THE ENO OF THE PLUG MASS I
I HATFIXT *
*1
+ DATA AFE ENTEFED BY SIJEFIOUTINE FFMASSO *
*1
+**:l*,1tt * *+l*a** +*+**** **++ * '; *l **** + l},i*t*+***+ +** + *+* t*** l}* rt:;*+ *
,*

*
a
*

+
*
*
+

7. SUPERSEDE EXISTING MASS BALANCE DATA
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I TETI OATA DESCRI PTION

t***+ *++* **** t t*:l**tlt+****t3 ***+* +***+:itl+****+ *++i t:if 'ttt*****t*** *
*:;
| 18. .r. LOGIC IfEX *** No oATA +*:[
t
* IF }IASS BALANCE VARIABLES AFE PRESENT IN THE PROBLET'T :T

*(KLUE(3I,=3llrANDIFTl-EEXISTINGDATAARETotsE*
t SUPERSEOED BY NEl, I'ASS BALANCE DATAr (KLUE(321 = 321" *
+ENIERTTIEFOLLCTINGITEi"THISCANONLYBEDONEIFTHISA
* IS NOT THE FIRST TIi4E DATA AFE BEING PASSEO FROX SOP TO *
:| FOPr (KLLE(26' = 261. oMIT THIS ITEH IF KLUE(z5' = or +

s OF |(LUE(31) = Or OF KLUE(321 = 0o ::

a*
*:|*+* *:l:t**:l *t **** t+**+:i +*** t * ** ********:tt+*:i *:l***t**t*+:|*+t**+*+ *
:; 

t;

I EACH CARD CONIAINS THE TTC PIECES (T DATA NECESSARY TO *
* UPDATE CNE t,iASS BALANCE VARIABLEO THERE MAY AE AS TIANY I
I - BUT NOT i'ORE'SUCH CARDS AS THERE ARE ORIGINA- iIASS *
* BALANCE VTRIABLES IN THE PFIOBLEMO THAT IST ANY OR ALL +

*oFTHEEXISTINGVAEIAaLESt{AYEEUPDATED.EUTNo*
rCo',PLETELYNETMASSBALANCEVARIABLEScANBEINTRooUcED*
* HERE. *
*a
I REPEAT THE FCLLOIING ITEI' *
T FOR EACH SUPERSEDEO iIASS BALANCE SET *
r vNfIL A ALINX CARD IS ENCCgNTEFED' *
+*

+
*

* 19. ... If
*.
*o
ri r Al
* ...
*
* FORMAf = (

+ A-ANK CARO
* DATAo
*

IDENTIF ICATION
EX I STI NG ttASS

NET TEIGHT CF
Ilr LB.

NUHBER OF AN +

BALANCE VARIABLE. T
*

}IASS BALANCE YARIABLE +
t
t

I5rEl5o5). NUuBER DF CARDS tS OEFINED 8Y A *
AT THE END OF THE SUPERSEDEO 

'{ASS 
BALANCE +

+
*

I OATA ARE ENTERED BY SUBROVTINE REAOY. *
*:]
+++:}+*++*+t}'}+,}l+*+**t***t+*,1+**+tt++t}t*++*t*'}*.*t}*t}l*+'3*t*t}t:t+:}'}t
*
I
t
rl
*
t
+
t
*
*
*
+
*

20. ..t
a

a

a

a

a

a

B. HOOAL DATI

NROCTS 
=1 

20 NUMBEF CF NORMAL MODES OF VIBRATION
TO BE COMPvTEOo

NDOFFF NUMBER CF OISPLACEI4ENTS PER HODE

U'HICH ARE TO EE SAVED FOR USE IN
THE FLUTTER ANALYSIS PART CF THE
PR OGFAM o

FASTOP-FOP-AVAI'I
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ITEtl DA! I DESCRI PTI ON

O I\UMBEF S ZERO VALUES FOF TliE
DISPLACEI'ENTS PER I-ICDE TO BE
SPECIFIEO FOF USE IN THE FLUTTER
ANALYSIS PART OF THE PROGf,IAiIT

*
ri
*
a
*
*
:;
I
!}

+
*
*
t

r NZEFO
a

a

aa a

\ t
*
:i
*
I

NOTE THAT TI{E NUI'BEF CF OISPLACE+{ENTS STOFED ON TAPE FOR t
EACH VIBRATION l,tOOE ANO PASSED TO THE FLUTTER PROGRAII{ IS t
IRCIF = NOCFFF + NZERO. *

ri
*
+
*
t

tr***,;t+ +*l t+*t*r:+t t3**+ **+* t tt* +tt***t* *|}* +ta +t*:l**+a+* ri**rl**+it+ +

FORMAT = (3I4t. NUI,IBEF OF CARDS IS l.

OITA ENTEREO EY SUBROUTINE EIGEN.

rHE TTO IAFIAELES IN THE FCLLOXING ITEI' REOROER ANO./OR
ELIMINATE THE OISPLACEMENTS CALCULATED IN VIBRATION
ANALYSIS FCR USE IN FLUTTER ANALYSISO FOR THE
REOUIRETdENTS GN ORDERING DISPLACEiIENT DATA FOR FLUTTER
ANALYSTS SEE FIGURE 6A IN AFAIr{.

ENTER (TEN VALLES OF LESS PEF CARD) AND
REPEAT THE FOLLEYING ITEM FOF ! = lr...rNDOFFFr

*
+
*
I
+
l}

*
*
t
t
+
+
+
* 2lo
*
t
l}

*
*
r;

+
a
t
i
*
+
*
*
rt

+
I
+

aa a

a

a

a

a

aaa

IDFV( II.ICC OEGREE CF FREEDO'{ NUMBER GENERATED
IN THE VIBRATION ANALYSIS.

IDFF( TI 1
NDOFFF+NZERO

rl
*
ri
*
t
+
a
*
+
t
+
rl
t
i
t
*

CORRESFCNOING DEGREE OF FFEEDOi'I +
NUMEER TO EE USEO IN THE FLUTTER *
ANALYSIS" +

rl

NOTEO THE ROI IDENTIFICATICN NUMBER FOF THE FLUTTER *
ARFAY, IDFF(r), IS SEOUENCED FROil I TO (NOOFFF + NZEROT. +
THIS ITETI HUST BE SPECIFIED IN ASCENDING SEOUENCE OF *

IOFF(I,. OiIISSIGN OF THIS ITEI,! FOR ANY VALUE CF IDFFI II *
rtrLL RESTeLT IN A ZERO DISPLACETIIENT IN THE ROH OF THE *
FLUTTEF IRFAY CORFESPCi\DING TO THE OMITTED VALUE CF 'l
IDFF(I). *

I
FORITAT = (lOI4l. NUMBER OF CAROS lS (NDOFFF-I}/5 + lr :)

*
DATA AFE ENTEPED EY SUBFOUTINE VIBIFO. :T

t

+
+
rt

*,; * * t * ** + + * * * * ++ t* :l I * * t + + * t'i :t * ** * ** * + * tt**+ + +* * * *+ + * * + :t + t ** + *** :l:t + *
**

FASTCP-FOP-AVAI{
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I TEU DAT A DESCRIFTION

*t*+*rtt*tt****:tt**+****+***t+*****+******+++:l**+***tt:l+*t:**t*+**'t*
*:t
. 22. ... LOGIC ITEI,
*

Itit NC DATA .*+

+ IF VIBRATION i,tcDEs AFE TO EE PLOTTED (KLUEyl?l = 2l *
+ ENTER DATA FOF THE FOLLOTING TIELVE ITEMST OTHERTISE T

T (KLUEV(2I = OI CMIT THESE ITEMS. '}
r*
t^t*** *+** +* +* +**t *tt* rl*****:t**t***+ * ****+* * *+* t*+* **+***** t**:i** *

:i
t

*
tl
*
t
* 23o
*
+
t
+
t
t
*

ENTER (EIGHTEEi IOROS PER CARDI AND
REPEAT THE FOLLOTING ITEil FOF I = lr...r3

Ii
t
*
:t
+
a
t
*
t
t
I
a

FORIAT = ( l8A4 l. NUiIBER OF CAFDS IS 3r

OATA ARE ENTEFED EY PRCGRAII! vlERAP.

.. . TI TLE
a

aaa

r THEtrA2D
a

... THETA3O

SEE FIGURE 2.

TITLE OEFTNING THE PLOTTING
INFOFUATION. IILL BE LISTED AS
ENTERED ON THE THREE CARDS.

ROTAfIOIi ABOIJT X AXISr DEG.

ROTATI Ct.{ ABOUT Y AX tr S I DEG '
ROTAfION ABOUT Z AXISr DEG"

NUTITBER eF CARDS CONTAINING PLOTTING
GRID COOROINATES.

GPID PCIN? NUHEER FOR PLOTTING GRID
DEF I NED BY USEF ( N\IM BERED
CONSECUTTVELY FRAH I THROUGH NCI.

FASTCF-FOP.AVAM
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++*** * ++*** l*t*+rt ** +* ++*'; t*** ** t+** * +r***t|***++ tt**+***+,t* *+*ti+**
+t
J 24. ... THETAID
*.

*
*
+
a
*
*
a
a
*
a
t
t

*
t
t
*
t

+
t
*
*
*
+
+
I
t
t

FOFIMAT = (3E15"51" NUMBER CF CAROS IS l.

DATA ARE ENtrERED BY PROGRAi{ YIERAP.

+**r|+*+***l* * *t**t++r ** '}**+ +*** +tta +++***:; t*:t,;ta+***t**t*+ltll**I} t
ra
* 25o ..? NC
* rr.
t
* FORT,AT = ( T 15 ). NUMBER GF CARDS I S I .
+
I DATA ARE ENTERED BY PROGFAH YIEFIAPO :}

:;l
****l*+*+*rl**t*tal*t***+*** *++* **t ++****t*+*:;rtt**l}**tr** *aall+a ';
*
I
t
ii 26o
*
*

REPEAT THE FOLLOIING ITEM FOF I = tr...rNC
+
a
ti
I
*
+

... NUI < eOO
a

a



I TEH DATA DESCRI FTI ON

X COORDINATE OF PLOTTING GRIO
POINTl IN'

Y COORDINATE OF PLOTTING GRID
POINTT INo

Z COOROINATE OF PLOTTING GRTO
POINTT tNr

OEGREE OF FFEEDOI{ OF GRID POINT (XT
y' of, z, o F IELD FOF DOF( NUH ) S |-TOULD

BE BLANK FOR POINTS TITH ZERO
DI SPLACE!,lENTS.

NAME OF REFERENCE BEAltl USED TO
SCALE IICIDAL AIT{PLITUDES. BEAT{ NAi,E
CONSISTS OF EIGHT CHARACTERS, OR
LESSr ASSIGNEO AY THE USER.
REFERENCE EEAH NAME SHOULO BE ONE
OF NAl,lES I N ARRAY BNAIIIE ( ITEH 29 l.

RATIO OF II{AXIUUM T'IODAL AHPLITUDE TO
REFERENCE BEAilI LENGTII.

*
*
*
*
:}
t
*
*
t
*
t
+
*
*
*
t
*
t

+
*
f
t
*
*
+
*
t
't
I
*

o

O

a

a

a

a

I

a

a

r DOF ( NUt4,
a

a

aa a

XPRIM( lrNUltl

XPFI ir(2ritUY)

XPRIIT(3rNuir)

*
*
rt
*
*
+
*
:t
+
*
r;

*
*
*
*
*
,t
t

FORMAT = { t5r3El5.5rlX rA4l . NUHBER OF CAFOS IS ttC.

OATA ARE ENTEFED BY PROGRAI' VIBPAP"

3*+ *t,i**+**t**'t** ** *++t**** * + * * *** * ***** ** **** *:;tt****:]*****'i **+ +
t*
* 27 o .. . BMREF
tt.

rl
*
*
*
*
*
*
ri
*
*
*
:i
*
+

**t** * +r:* rtt* tt3++ + *t*+t* rl+ * t* !:r;*+*'|,i *t+,i*rt +i* t*+ t*+:t*tt**+*'i*t+* ';

a

a

a

a

a

. RATIO
aa o

*
* 2fj.
t
*
t
*

I
* 29. .. . BNAHE
It
tr

FORITAT = lzA4tZXtEtO.3lr NUMBER OF CAROS IS 1.

DATA ARE ENTERED BY PRCGRAI,I YIERAPO

... NBEAIIIS Z CO NUMBER OF EEAIIS IN A GRtDr

loFOf,IMAT = { lI5l. NUiiAER OF CARDS I S

DATA AFE ENTEFED BY PROGRAIt,! VIBRAP.
t;+
*****++t';*+a:;**.****+*t'f +**:t+*t+ *'t*f * *t'|***+*+tt+*+t*l***+*+tt****+:i
*
r REPEAI fHE FOLLCTING TrC lTEl.lS FOF I=lr...rNEEAi|S.
*
+***+:i** + l*ta***r** l:i*rl* ** * *** t*+ +*+tt t'3t*'i* '3t'tt+t+a***ttr*+tt+ *

+
+
+
*
*
+

:;
BEAITI NAi4ES CONSISTING OF ETGHT *
CHARACTERS OR LESS ASSIGNED BY THE *
USERo *
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TTEH OATA DESCRIPTION

... NPTBH ZZO NUiIBER CF GFID POINTS A BEAll"

FOFIIAT = l2A4t2XrI5l. NUUBER OF CARDS IS

DATA ARE ENTERED BY PROGFAM VIERAPO

t*+** t+* * *+ l* ***:t**** ** ** **t+ **:**++ +:i*+* +* ** *tl+* tt:t t t*:l** +***+tlf *
*tl

ON

lo
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:l
t
*
tl
t

*
*
t
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*
*

I
t
+
t 3O.
+
t
ri
t
+
+**+ + +** **+*t+*t**r;++*t trl** +:i*+ rl |}** +r; +t*t+ +t*t*t*:;+ri!it*tt+*+*tl*!t rl

+*

ENTER (TEN YALUES OR LESS PER CARD} AND
REPEAT THE FOLLCH I NG I TEM FO R K=t r .. . I NPTBltl .

... JPfS(Kl GRID PCINT NUI'IBERS ON f 'TH EEAI{.

FORI'AT = ( IOIS). NUMBER OF CAROS IS (NPTBI' - II/IO T IO

DATA ARE ENfERED By pROGRAfrr vIERApr

*
*
r;
*
rt
*
*
+
*

*
+ FORUAT = (II5). N\,UBER OF CARDS IS I.
:t
* DA]A AFE ENIERED BY PFOGRAI,! YIERAPT
*
*t +t+**rl****+:l****:t:l**:t**:l*:l*l***t+**rl,i****++****+t:t**:3+tf t+';*+'3t
*t

ENTER (TEN VALUES OR LESS PEF CARD' ANO
REPEAf THE FOLLOTING IfEil FOF I=lr.r.rNPLOTSo

. ... HFLCT(I) UODE NUfTTBERS TO AE PLOTTED.

IF ANY UODE NUI'BER IS PRECEDED BY A NEGATIVE SIGN THE
OIRECTION OF I{ODE PLOTTED ItLL BE REVEFISEDO

FOfil.tAT = ( l0I5l. NT,,MBER OF CAFOS IS (NPLOTS - llll0 + lo

DAT' ARE ENTERED BY PFCGRAI,I VI ERAP.

ti**+:l 'i **+ ** *****,1+a* * t* +*+* * +* * *:I* ** 't***rt++++ **:***rF+*:;*+**r;*:t'it+ t

:i 3l r ... NPLCTS 1zA
t ...

TOTAL t\Ul4AEF OF iiODES TO BE
PLOTTED r

:;
ToTAL t\UiiiBER OF PLOTTING GRID *
POINTS INCLUOING fiODAL DATA AND T
ZERO DISPLACEMENT DATA. *

*
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ri 33o ... NCDI lgoO
*r
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ti
*
+
t
*
t
*

FOR EXAI'IPLET IYCDAL DATA UCULD NOT BE AVAILABLE AT THE I
ROOT POINTS IN A CANTILEVEFED STRUCTURE' SINCE NO +

DEGREES OF FREEOOiI EXIST AT SUCH POINTS trN THE DYNAMICS a
l,lODELo I rE . r OI SPLACEMENTS ARE ZERO. THUS IF THE USEP :3

TISHES TO sEE HIs I4ODE SHAPES TITH THE SPANTISE I'IODAL :I
OISPLACEHENTS EXTENDEO TO THE FOOTr HE h,OULO LEAVE THOSE +
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ITEM OATA DESCR I PTION

PosITrcNs ELANX rN THE AFRTY IDIsp{r}. (sEE rrEr aELoilrHrcH coRREsPot\D To rHE pLcyrrl'ic GRrD polNTs AT THE
ROOT r

FORIIAT = {llst. NUHBER OF CARDS lS l.
I DATA AFE ENTEFED BY PROGRAi' VI ERAP. t*r
t't+++ **tl* +t;:l*t*:l t *+ * *t ** *** ** +t * +:t+* ***+:t+ **+++*t:t**+****++rlt+rt,;t
t*
* ENTER TTEN VALUES OR LESS PER CAROI ANO ++ REPEAT rHE FGLLCT ING I TEM FoR I=r r e. r r NCDI o **a

*
*
+
*
*
,i

rl 34r .r. IDISP(I)
*.
*.
a.
t ...
t

DEGREE OT FREEDOH IN OYNAflICS GRtrD T
CORRESPONDING TO THE PLOTTING GRIO *
POINTT T' BLANKS AFE LEFT IN THOSE }
POSITICNS OF THE ARFAY FOR THICH NO *
MODAL DATA IS AVAILABLET *

** FORilAT = (l0r5r. N{rr4BER oF cAFOs tS (NCDr tr/lo + lr +**
T OATA AFE ENTEREO EY PROGPAI4 VI€RAPT ***
t* ++:t t** *** * **** *t:t,lt;+***** ** ******+**:*rt+** +:trt*******+t*s**+**t*+
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ITEH DA TA DESCRI PT ION

***t* '}:;** **:3+t** **t t*:i+*t** ** 'l* * tr3*****:i**t**:t++:l* t +*+:lrt++ *+*:t*:i:3
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f.

AFAI' . AUTCMATED FLUTTER ANALYSIS TODULE

PFEPAFATICN OF CARD DATA

CARD INPUT DAYA I.IUST ALI'AYs BE ENTEFEO FOR THE MAIN
PRGGFAT{r RE!{AtNlNG DATA rlLL DEPEiO UPON THE OPTIONS THE
USEF IS EXEFCISING.

I
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ti
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*
t
t
t
t
I
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I
t
ti

***tt * * *** a*:l * * t+ +* ***** **tr:**** ****t+*+* t* *+** **+*** **:3+* **+*+|}l *
f*

GENEFAL DESCRIPTIONS AND LIMITATIONSA.

l. ... FAO0
a

t

aa a

IDENTIFIES THE BEGINNING OF TTIE CARD
INPUT OATA TO THE AUTOMATED FLUTTER
ANALYSI S I{ODULE (AFAM 

'. 
ilUST BE

ENTERED AS S}+OIIN T

USED IITHTN THE PROGRAil TO GENERATE THE PERTINENT TITLE
AND PEFERENCE PAGE NUi,IBER APPEARING IN THE TABLE OF
CONTENTS AT THE ENO OF EACH EXECUTTON. REMAINING
COL.T,MNS (FIVE TC SEYENTY TTO} MAY BE USED FOR ANY
OESCRIPTIYE INFCRT'ATtrON THE USEF TISHES TO INCLTJDET

FORiTAT = ( lA4t r NUMBER OF CAROS IS I r

DATA ARE ENIEREO BY 5I/BROTTTINE AFAftl AND SUBROUTINE LOB
UHERE IT IS PASSEO TO SUBROUTINE DTABLE TO GENERATE THE
PROPER HEAOING FOR THE TAELE OF CONTENTS.

ENTER (SIXTEEN IOROS PER CAROI
FOR THE FOLLOIING ITEM FOF L=tr...rl6r

?. .I O TSHF(LI SUBTITLE CONSISTING OF ONE CARDI

rILL BE LTSTED AFTER THE UAIN TTTLE AT THE TOP 6F EACH
PAGE OF THE LISTEO RESULTS AND TILL BE USEO TO OEFINE
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ITE}I OATA DESCRI PTION

THE TYPE OF FLUTTEF ANALYSIS BEING PERFOPiIEO. ?HE
SUBTITLE IS INCREASEO TO EI€HTEEN IORDS TITHIN T}IE
PROGRAIIS IHERE THE LAST TTC TOFDS ARE USEO TO IDENTIFY
THE PFOGRAiI FROl,l IHICH FESULTS ARE LISTED.

FORITAT = ( 16A4) r NUMBEf, CF CARDS lS l.

DATA ARE ENTERED BY THE SUBFOUTINE AFAit.
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tl 3r or o KLUEF( tl = 0 FIXED VAFI ABLEI EOUAL TO ZERO.
I
+ FORiTAT = (ll4l. N\rIi{BER OF CAFOS IS l.
*
* DATA ARE ENTEREO BY THE SUBROUTtrNE AFAt't THFO,vGH THE
* SUBROUTINE CLUES.
a
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4r ... LC( lt =-l
r =-l
r=O
131
o=2
a

o LC( 2l
a

t

a

r LCI 3l
a

a

a

a

a

a

a

a

a

a

. LC( 4,
a

a

a

a

a

a

a

a

a

r LC( 5l

P-K FI-UTTER ANALYSIS AND/OR
FOR FLUTTER REDESIGN.
Pf,ESSURE CALCULATIONS ONLY.
K FLUTTEF ANALYSIS.
DMRGENCE ANALYSIS.

NUIIIBER OF VIBRATION TOOES TO BE USED
IN THE ANALYSIS.
UAXII,tUt{ N,l,lBEP IS Tt ENTY.

Nvl{BER OF LIFTING SUftFACESo
FOR I{ACH BOX ANO ASSUMED PRESSURE
FUNCTION THE tr{AXIlr4Ui, NUI{BEF fS FIVE.
FOR DOUELET LATTICE THE HAXIHUH
NUMBER I5 THIRTYO
IN THE DOUBI-ET LATTICE ANALYSIST
THEY AEFOOYNAHICALLY INTEFACTI
UHEREAS IN OTHER ANALYSES THEY DO
NoT. FOR FLUTTER FEDESIGNT LC(31 =
l.

NUMBER CF FEOUCED VELOCITtrES FOR
UHICH AEROOYNAHIC PRESSUFES ANO/OR
FORCES ARE TC BE COT{PUTED.
FOFCES TILL BE INTEEPOLATEO IHEN
LC( f, = I AND LC{l3l = tr
IF LC(fl = -l LET LC(41 = 5o
IF LC(l ) = O OR I THEN LC(41 IIUST BE
EOUAL TO OR LESS THAN THIRTYE
IF LC(f) = 2 LeT LC(41 = lo

NUi(BER OF AIR DENSITIES FOR IHtrCH
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I TETI DATA

LC( 6l = I

=Q

LC( 7l = 1

=Q

Lc( 8l =

LC( 9l = I

=Q

LC(10) : I

=Q

LC(rrl

Lc(!21 = I

=Q

LC(l3l = I

DESCRI PT I ON

THE FLUTTER OR OIVEFGENCE ANALYSES
TILL BE RUNT
UAXIHUI.I Nuft'tEER IS TEN.
IF LC(r) = 0 LET LC(51 = O.

LlST IEROOYNAMIC FOFCEST COilP{/TEO
AND INTERPOLATEDT AT THE TESTEO
REDUCED FREOUENCIES OF THE
GENERALIZED AEFODYNAMIC FOFCE
INTERPOLATI ONO

NO DI sPLAY.

LIST CALCULATED PRESSURESO
NO DISPLAY.

LIST LIFT AND ilOl.ENT COEFFICIENTS.
NO DISPLAYT

FFEOUENCY INOEPEI€ENT ADOITIONS TO

THE AEROOYNAI4IC MATFIX OBAR IRE TO

BE READ AS DATAT
NO SUCH ADOITIONS ARE TO BE I'IADE.

LIST THE FULL SET OF INTERPOLATED
GENERALIZEO AERODYNAI,IIC FOFCES JHEN

USTNG K FLUTTER iIETHODT
NO OtSPLAY.

INDEX OF MOOAL FREOUENCY TO BE USEO

A5 A NOFMALIZATION FACYOR IN THE
FLUTTER DETERiTINANT. ANY NON-ZERO
MODAL FFEOUENCY IS ACCEPTABLEO
SUGGEST LC(lll = l.

FLUTTER DETERMINANT IS FORHULATED AS

THE PRODUCT OF THE INVERSE OF THE
GENERALIZEO STIFFNESS MATRIX AND THE

SUia OF THE GET.IERALIZED I'IASS AND

AERODYNAI||I C FORCE MATRICES T

DETERITNANT IS FOFi'IULATEO AS THE
PRODUCT OF THE INVEPSE OF THE SUI4 OF

THE GENERALIZED TASS ANO AERODYNAiIIC
MATRICES r ANO THE STIFFNESS I'IATRIXT
IF LC(T) DOES NOT EQIJAL I GF 2 LET
LC( 12) = O.
NOTE THAT IF ZERO.FREOUENCY fTIOOES

ARE PRESENT IN THE ANALYSIS LC( T2)
MUST BE ZEROO

GENERALIZEO AEROOYNAI,TIC FORCE
INTEFPOLATION I S IJSED.
AERODYNAMIC FORCES ARE OIRECTLY

FASTOP-FOP-AFAII
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I TEM DAA I DESCR I PTION

COIIIPUTED AT EACH REDUCEO FREOUENCY'
IF LC(r' --l LET LC( 13) = t.
IF LC(!D = Q OR 2 LET LC(13) = 0r
IF LC(ll = I LET LC(l3l = 0 OR tr

CALCOI,,P FLOTS OF THE FLUTTER
SOLUTICN AFE TO BE PRODTICEDT
NO PLOTS.

VELOCITY SCALE IN THE FLUTTEF
SOLUTION PLOTS IS IN TRUE AIRSPEEDO
SCALE IS IN EOUtrVALENT ATRSPEED.

NO STRUCTURAL OAI{PING IS ADDED TO
THE COMPLEX STIFFNESS HATRTXI
DIFFEFENT DAI.'PING VALUES ARE ADOED
TO THE COII{PLEX STIFFNESS HATRIX FOR
EACH MODET
THE SAI{E VALUE OF DAMPING IS AODED
FOR ALL HODES.

DISPLAY THE NUI,BER OF ITERATIONS
FEOUIRED TO OBTAIN EACH ROOT IN THE
P-K fLUTTER ANALYSIS.
NO OI SPLIYT
IF LC(T) DOES NOT EOUAL .I LET
LC( l7l = O.

FOR ?HE THIRO ANO I'IGHER YEL(rcITIES
IN THE P-K FLUTTER ANALYSISI T}iE
INTTIAL ESTII{ATE OF EACH ROOT IS
OATAINEO BY EXTRAPOLATING FROi{ THE
ROOT VALUES AT THE PREYIOUS TIO
VELOCITIES.
THE VALUE OF THE ROOT AT THE
PREVIOUS VELOCITY IS USED AS THE
ROOT ESTIfTiATE.
IF LC( T } DOES NOT EOUAL .I LET
LC(f8l = O.

ORDER THE ROOTS AFTER SOLUTION BY
THE P.K FLUTTER ANALYSISO
NO OFDEFING.
TF LC(T 

' 
DOES NOT EOUAL -I LET

LC(f9) = O.

DTSPLAY THE ROOT ITERATIONS IN THE
P-K FLUTTER ANALYSIS (LC(II = .II OR
OISPLAY INTEFHEOIATE RESULTS OF TTE
K FLUTTEF ANALYSIS (LC(l) = l)r
NO DISPLAY.
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LC(14l = I

=Q

LC(rs) = I

=@

LC(16) = 0

=-l

=l

LC(l?) = I

=Q

LC(rE) = I

=Q

LC(l9l = I

=Q

LC(2Ot = I

=Q



I TEI' DATI DESCF IPTION

TYPE OF AEROOYNAHICS PROGRA}I USED.
SUBSONIC DOUALET LATTICE (RODDEN'I
SUPERSONIC l,tACH BOX.
SUBSONI C ASSVfIIEO-PFESSI,,FE-FUNCtr I ON
( KERNEL }.

(ALL AEFGDYNAIIIC THEORIES) COilPUTE
ATC ARFAYS AND PLACE ON AN OUTPUT
DATA S€T TO SAYE FOR FTJTVFE AS TELL
AS PRESEN' USE.
ATC AFFAYS EXIST ON AN INPUT DATA
SET AND DO NOT NEED TO BE
RECOIjiPUTED.
I..ACH BO)( PROGRAM IS BEING USED AND
PRESSURES APE TO BE COITaPUTEO
DIFIECTLYT NO AIC TILL BE GENERATED'

DISPLAY HODAL INPUT DATAT
NO DISPLAYT

DISPLAY INTEFPOLATEO MODAL DATA.
NO DISPLAY.

NUMBEFi CF i{ODAL ELIi{INATION CYCLES
REOUESTED FOF THE FLUTTER ANALYSTS.
l, INIftlrJ[rl Nl.rirBER IS ZEFO. HAXttautil
NUUBER IS TTENTY FIVE T

NI.'I{BEF OF ST IFFNESS VAR I AT I ON CYCLES
REOUESTED FOF THE FLUTTER ANALYSIS.
MINII{UH NUI{BER IS ZERO. UAXII{trlrl
NUI4BER IS TTEN'Y.

INOEX OF THE VIBRATION MOD€ IHOSE
STIFFNESS t5 [O BE YARIED IN THE
FLUTTER ANALYSISE
IF LC(26, = O LET LCl27) = O.

DISPLAY EIGENVECTORS
NO OI SPLAY.
IF LC(ll = O OR 2 LET LC(261 = O.
IF LC(lT =-I THE EIGENVECTORS FOR
THE CRITICAL FLUTTER ROOT IN A
USER.CHCSEN VELOCITY INTERVAL IS
O I SPLAYEDo
IF l-C(l ) = I THE EIGENVECTORS FOR
ALL POOTS BETIEEN USER-CHOSEN
REDUCED VELOCTTIES AND REAL
FREOUENCIES ARE OISPLAYED.

DISPI-AY PHYS ICAL YECTORS
CORFESPONDING TO THE DISPLAY€O HOOAL

FASTOP-FOP-AFA}i
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I7E H DATA DESCR IPT ION

E IGENVECTORS.
NO DISPLAY.

DI SPLAY FLUTTER DETERT'INANT HATRtrX
lN K FLUTTER ANALYSIS (SEE LC(12llr
NO DISFLAY.
lF LC(fl = -l OR 0 LET LC(3O} = O.

I,SER IILL INPI/T CHANGES TO THE
GENERALIZED TIASSES ANO THE iTODAL
FREOUENC I ES.
NO CHANGESo

T,SER TILL INPUT REVISIONS TO THE
GENERALIZED STIFFNESS MATRTXT
NO REVISIONS.

STEADY STATE ANALYSIS.
OSCILLATORY ANALYStrS.
lF LC(ll = 2r LET LC(33, = I'

USER TILL INPUT FACTORS TO SCALE THE
COI{PUTED AER OOYNAI,I IC FORCES .
NC FACTOFS.

DTSPLAY DOINIASH IN THE OIAPHRAGITI
REGIONS THEN THE MACH.BOX I|ETHOD IS
USED o

NO DI SPLAY.
IF LC(zI) DOES NOT EOUAL 2 OR TF
LC122l=tLETLC(35)=O.

COTriPUTE EIGENVECTORS AND THE
AEROOYNAI.IIC FORCE GRAOIENTS REOUIPEO
FOR FLUTTER FIEOES I GN.
DO NOT CCMPUTE.
IF LC(I} DOES NOT EOUAL .1 LET
LC(361 = O.

FOR OOUtsLET LATTICE PROGRAiIr DISPLAY
GEOIIIETR I C DATA ASSOC I ATED T I TH BAST C

DOUBLET ELEMENTSO
NO DISPLAY.
IF LC(zI' DCES NOT EOUAL I LET
LC(37t = O.
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FORTTIAT = ( l0trsr. I\UMBER OF CAROS lS 4.

DATA ARE ENTEFED BY SUBROUTINE AFAHo

'l*,1* * *r:** **'tt * **+** +:l+t ';*** ** *+ + +**+ )t***:l**t***.**:l+t +***ti*+:|*+*:t

FASTOP.FOP-AFAM
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I TEi4 DATA DESCRI PTION

I,IODAL vIERATION DATA ARE INPUT ON

C AR D5.
ttOOAL DATA ARE INPUT ON A TAPE tlTH
THREE SEPARATE FILES FOR THE
GENERALIZED ilASSr HOOAL FREOUENCIEST
ANO MOOAL OISPLACE}IENTST
iIODAL DATA CONSISTTNG OF THE
FREOUENCIESI GENERALIZED MASSESI ANO
MODAL DISPLACEMENTS ARE STOREO IN
oNE FILE oN UNIT 17 ( NOTE THAT IN =
3 THEN T4ODAL DATA ARE GENERATEO BY
vI BRATI CN MODtt-E ( AVAMI o I

I

2

*
*
*
*
+
*
+
t
t;

*
*
*
r;
rl
*

5. ... IN =
!
a-

a

a

a

a

a

a

a

aa a

7c ... NC
a

a

aa o

I
:t
+
*
t
r;

*
*
*
*
*
rt
*
a
*

* OAIA ARE ENTEFED BY SUBROUTINE POOL. I
g*
* **** **** t** +**t*{*t t *+*+ t*'t+*,t *******r3************++****+:ttl*+tt *

FOFHAT = (tlslo NUMBER OF CARDS lr

+
+ 6r .to LOGIC ITEI,
*

**t NO DATA *'i*

* IF HOOAL VIBRATION DATA ARE ON CARDS (IN
* FOLLOIING FM ITETST OTHERilISE (lN DOES
:I OMIT THESE FIVE TTEUS.
*

*
*
*

= T I ENTER THE I
NOT EOUAI. ONE I T

:3

*
***:f * ***:]*** **** t **,1*++ *:i***t +***+*t *++:i:|**** +****t* ttt**+t+* **t t
**

t
*
I
t
:t
*
*

+
*
rt
*
+
*
r|

TOTAL NUi4BER OF ltlOOAL OEGREES OF
FREEDOM IJSED TO OEFINE A IIOOE SHAPE
FOR THE FLUTTER I{ATH-i'ODELT

(INCLUDE ALL SURFACES PLUS EODYI

MOOAL DEFORiIATIONS FOR TTIE I'TH
AND KTTH DEGREE tr FREEDOHC

irooE

FOFi'AT = ( TI=)O NUMBER OF CAROS IS I.

'f OATA ARE ENTEFEO BY SUBROUTI NE POOLT 't
*l
t+****+*+**t***t,3*+**l:l***ttt++*****tt*+tt+:l*:lt:;'}t*+t+*+*aa**t*'tt*
rl
t
*
*
a
*
*
*
+
*
t
:;
r:
i
t

l. tr{COAL DEFCFI{ATIONS

REPEAI THE FOLLCI|ING ITEI, FOF t=lr...rLC(2lr AND
ENfER (SEYEN UALIJES PER CARD, FOR K=lr..rrNC

t
*
*
t
f
rI

a
*
*
*
+
*
:i
:l
+

8o tto QZ(frL
aa a

rHESE }IOOES AFE ORDEFED SUCH THAT

DEFOFI{AI IOh'S Chi EACH S\TFFACE (AND EACH BOOY. IHEN USING
THE DOUBLET LATTICE t{ETl-lOD, AFE INPUT AS A BLOCK. 7t€

FASTOP-FOP.AFAI{
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ITEM DATA DESCRIPTION

BLOCKS ARE INFUT IN THE SAilE OROER
FOR THE SURFACES (AND BODIES) TILI-

*
t
*
t
t
*
t
*
*
I
*
*
I
I
t
t
*
*
I
I
I
*
+
*
+
r;

AS
AE

THE GEOI4ETRY DATA
ENTEFED T

*
*
:;
*
*
*
ri
*
*
tl
t
ri
+
+
*
+
t
:t
*
*
*
r|
:i
t
+
*

* DATA ARE ENTERED BY SUBROUTI NE POOL" *
t*
*r* *:; *:it* ****l*t 'l,!}*t+tl* *++r*:;*:** * 't:t** ***a:l+ trtt 'l,t*** +*t**+**+*l+** +

+
,t 9 T " O NCARD NUMBER OF DATA CAROS T8 FOLLOT
} O CONTATNTNG ALL NON-ZERO ELEHENTS OF
* rrr THE GENEFALIZEO MASS HATRIXo
t
* FORMAT = (1tr5). NUMBER OF CAROS IS lr
I
* DATA AFE ENTEFEO BY SUBROUTIT\E trGOL.
**
t't*** t*** +* *t:i**t +****+ **++ ** **++:t**t******+*:i,i**+***+++'r**+{.*+*:3

IITITIN A BLOCXT OEFCFMATICT\S ON tHE SURFACE PRECEDE
IHOSE ON ITS CONTROL SURFACET

FOR A SURFACET THE POINTS AT UI.IICH DEFORI,IATIONS ARE
SPECIFIEB LIE CN SETS OF LINES ORIENTED SPANIISE ANO
SEOUENCED FCRTAFD TC AFT. ON EACH SUCH LINET TT{E POINTS
AFE ORDEREO INBOARD TO OUTBOAFD. THE OEFORIATIONS I'UsT
BE GFDERED CORFESPONDINGLYT

FOR A SUFFACET ELASTIC AxIS REPRESENTITION l{AY BE USED
ALONG A LINE. AT EACH POINT A DISH.ACET{ENT AND AN
ACCOMPANYING PITCH ROTATICN ARE INP\rT AS CONSEC\TTIYE
DEFORH ITI ONS.

FOR A EODYT DtrSFLACEMENTS ALONG A CENTER LINE ARE INPUTT
FORIARO TO AFT"

AN ILLUSTRATIVE EXAI4PLE SHCT'ING THE ORDERING FOR A
SURFACE TITH A CONTROL SURFACE IS sHO*N IN FIG\IRE IT

FORIIAT = (7ElO.Ol. NUMBEF AF C|RDS IS LC{2) 'l ((NC-f l/7
+ ltr

REPEAT fHE FOLLOTING ITEII FOR N=l rror TNCARDT AND
ENTER (THREE GFCUPS OF VALUES PER CARDI

*
:i
*
r;
:;
+
+
I

*
*
,t
t
t
*
+
,;
+
+
*
+

10. ... I
a

a

rJ
a

a

r UI(IrJ)
aaa

ROT INOEI OF GENERALIZED TTASS
MATR!XT

COLUI'N INDEX OF
i,ATR I XE

GENERILI ZED MASS
NON.ZERO VALUE.

GENEFALIZED MASS

MATR IX OF EACH
LBr

+
*
*
*
*
*
*
*
*
+
r;

*

FASTOP-FOP-AFAI{
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I TEM DATA DESCR I PT ION

+ FORMAT = 3l2I 5rEl O.O) . NUI{BER OF CAROS IS NCARD.
+
t DATA AR€ ENTEREO BY SUBFOUTI NE POOLT
*
**** **:i+ * ** ** *****+* ******** *** * ***+*****t*** *++* tt +++* +***tt*t** +
**

ENTER ISEVETi YALUES PER CAfiDIT AND
REPEAT THE FOLLCIING ITEiI FOR I=t '. o . 'LC( 2,

... OHG(I I MODAL FFEOUENCIES IN PFOPEFI
aa a SEOUENCE r HZ.

FOPiIAT = (7ElO'31. N{JMBEtr OF CARDS IS (LC(21-ll/7 + l.

DAtrA ARE ENTEFED EY SUBFOUTINE POOLO

*+*f,* +*+* *:I*t+***trlt* *:t **** +*** *t't** *+****+:t+ +**** *'l*t:t+:l**ttlt,ti:l
*r

*
*
*
*

'}
*
rl
,l llr
a
t
*
*
t
*

t
+
,;

t
*
+
*
t
t
*

*
:t
*
I
*
*
+
*

I
,I
*
*
+
+

+ 12. .o. LCGIC ITEi,
*
I IF MODAL VIBRATTON,DATA I
* FOLLOIING TIO ITETS.

NC D ATA **'i

S ON CARDS (IN = t) CMIT THE

**,i +
*
*
*
t
t
*
I
*
*

t
*
+
t
:i
ri
*
+
+
*
I
*
*

IF UODAL VIERATION DATA ARE ON TAPE TITH THREE SEPAFATE
FTLES (lN = 2l ENTEQ THE FOLLoEING TIO ITEMS.

IF [N = 3 EhTEF ITEM 14 ONLY.

*+* *,t * l'l:**** * * +**:l*** ri*t* ** * * ** 't*** * + t*+**:l***t** * +* * *+*:l**:l ttt* + *
*t
*
*
t
*
,i
+
*
rl
*
*
*
t
t

I 3. t.. IDMODE
a

a

. IOMTS
a

t

r I OO l,lG
aaa

FILE CN OSIO VNIT I2 CONTAINING
DI SPLACEIIIENTS.

FILE ON DSIO UNIT I2 CONTAINING
GENERALT ZED MASSES .

FILE CN DSTO UNIT 12 CONTAINING
FREOUENC IES e

*)t*,t**tr}*l*tt*t;****t*:lri*****rt**tt:**f'r+**++***tt**+t+l*t**t't8*tt1**

FORI4AT = ( 3151. NUMBER OF CAFDS tS I .

DATA AFE ENTEFED BY SLBRCIUTINE POOLT

ENTER (TEN VALUES PER CAFD)I AND
REPEAT TFE FOl.l r4?Ar fi ITEI' FOR I=lr"..rLC(2)

14. .e. IFLMD(I) INDICES OF THE MODES TO BE USED IN
.. . THE FLUTTER ANALYS IS.

KNOTLEOGE CF THE SEO!/ENCE NNO NATURE OF THE IIODES

FASTOP-FOP-AFAM
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+
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I TEIi OATA DESCRI PT I ON

COTIPUTEO IN 
'HE 

VIBPATION ANALYSIS IS NEEDED TO IIAKE AN
INTELLIGENT SELECTION HERE OF HOOES THAT TILL BE
IITIPORTANT TO THE FLUTTEF tiECHANISMT

FORT.AT = (l0I5D. Nr.'ilAER OF CAFDS IS (LC{21-l)/lO + lo

DATA AFE ENTEFED EY SUBFOUTINE trOOLI

++ti** *** *t *rl** *+t**:] 'i:il} t:r *+ **t+ * *t * *:3*t****** *:l,l*+*,}+**t*:|+*t+*t t
3*

I
I
+
:;
t
*
I
*

rt
:}
a
::
I
*

+
,
:3

t
+
+
*
*

a
+
*
+
I
+
*
+

t 15. roo BFI
*.

r o o FlllCH

FORITAT = ( 2El0r 0) r Nul,lBER OF CAROS I5 I r

OATA ARE ENTEREO EY SUBFOUTINE FLI}f,O.

t}* **+ tat + *l* al:}*l**** +* *++t:i+ tl*:l t:t+:l +t**** +:i********+***:t+t+*trlt:tr*
* 16. ... LOGIC lTEft
*

*** NO DATA *t*

REFERENCE SEMTCHORD. IN.

FREE STREAI{ MACH NUi,'BER.

REDUCEO VELOCITIES TO EE USEO IN THE
K-FLUTTER ANALYSIS OR PRESSgRE
CALCULAT IONS .

I
+
f
I
t
t
*
*
i
*
*
+

*
ri
*
I
*
t
*
rl
:;
I

FoR DTVERGENGE ANALYSIS (L((ll = zl OMIT rrEils lz ro 34r
AND GO TO TTEI' 35r OTHERTISE (LC(rI DOES NOT EOUAL 2I
CONTTNUE EELOI.

FOR STEADY STATE PRESSURES (LC(rI = o ANo Lc(33I = r)
OflIT ITEilS 17 TO 55r AND GO TO ITEM 56, OTHERTISE FOR
OSCILLATORY ANTLYSIS (I.C(SrI = O, coNTINUE BEL0I,.

FOR P.I( FLU'TEF ANALYSIS (LC( II = .I ) OI,IIT THE FOLLOTING I
7IO ITEHS At\D Go ro ITEIi t9r 0T|€RIISE {LC(lt mES NOT *
EOUAL -II ENTEF DATA FOR THE FOLLO|ING ITETI. T

*
:l*++ * a*+** ttt* ll** l**tta+t+:t ** !}* * 1+*t ++*+t* +*+ + *+** *****+tll*+**tt *
f*
t ENfER (SEVEI\ VILUES PEFI CAFDIT ANO *:l REPEAT THE FOLLCIING tTEll FOR tr=t r o..f LC{4, +

t
*
:;
*
I
I
*
t
*

*
*
I
I
t
+
I
I
+

17r ... VBO(1,
a

aa a

FORIIAT = (7EtO.Ol. NUHBER OF CIPOS IS (LC(4r-ll/? l l.

DATA ARE ENIEREO EY SI/BROUTINE FLf i.lFO.

***** t|*tlt+* t;a*** ++:3 *l}** +l** **r;* + *t+t***+t**+** i+:;* *';+*+tr|,;ttt:i*t3 *
**
t] 18.
I
*

r o. LOGIC ITEi{ **:} NO DiTA +**

FOR PRESSURE CALCULATIONS ONLY (LC(I)
'}
I

= o) or4IT !TEt{S l9 r

FASTOP-FOP-AFAM
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I TEM DATA DESCR I PT ION

TO 55 IND GG TC ITEI{ 56r CTHEFITSE (LC(1! DOES NOT'EOUAL
ZERG' CONTINUE BELOTT

IF GENEFAL.IZED AEFODYNATI(IC FORCE INTERPOLATION IS USED
(LC(13) = T' Oi'IT THE FOLLOHING ITEI{ AND ENTER DATA FOR

ITEM 2O.

* IF AERODYNAI,IIC FORCES ARE OIFECTLY COMPUTED AT EACH IT

,} REOUCEO VELCCITY (LC( I3I = OI O}IIT THE FOLLOIING TIO I
* ITETIS r '|
t:f,
*t**:l* * '| r r*rt i*'|* *** + ** r: +* + * ****** ++ **t**+********+*****+t|*+l ++l *

:l
*
+
*
*
*
I

*
t
*
t
*
*
t
*
+

*
+
t
a
a
+
+

t
I
+
,i
*
*
*
*
*
+
t
*
*
r;

*
:|
:|
+
*
*
':
+
t
:i
:t
t
*
*

2O P-K FLUTTEF ANALYST S PAFAI'ETERS

I
t
*
*
+
:l
+
+
:;
t
t
:t
*
+
*
+
t
*
:i
*
I
*
+
*
t
*
t
t
*

19" .r. NV
a

a

a

t

. Vl
a

a

o DY
o

aaa

NUT'BEF OF VELOCIYIES AT IHICH THE
ANALYSIS IS TO BE PEFFORIIEO
I NI TI ALLY.
flAXIUUM VALUE IS TTENTY FIYEO

LOTEST VELOCITY AT THICH THE
ANALYSIS IS TO BE PEFFORIIEDT KNOTS'

INTERYAL BETIEEN INITIAL YELOCITTES
AT THICH THE ANALYSIS IS PERFORMEDT
KNOTS.

VI ANO OV ARE tN TRUE AIRSPEEO. THE ANALYSIS IS
INITIALLY OONE AT A SET OF NV YELOCITIES GIVEN BY V(II =
V(I-ll 0 DVr IHERE v(ll = Vlo THE PFOGFAH DETECTS
.rllouLAr IoNS I N THE DAirP I NG AND FREOUENCY YAR I Ar IONS r ITH
VELOCTTY ANDr UNDER CEFTAIN CONOITIONST CALCULATES
ADOITIONAL SOLUTIONS AT VELOCTTIES GIVEN BY Y(JI =
V(J-II + DYls. IT tS SUGGESTEO THAT Vt BE CHOSEN TO BE

AT LEAST 20O ANO THAT Ov EE LESS THAN 25O'

FORMAf = ( lf5r2ElO.Ol. NUIIBER OF CAFDS IS l.

:} OATA ARE ENTEFED EY SUBROUTINE FLItf O.
r*
+t*,t,j +*:t*++ ata** * t+ +l** ** +* *+*+ ***,i+i:l*:t*****'l**+**'3+:|**t*+*:t*++*

3. GENERALIZED AERODYNAMIC FOFCE INTERPOLATION

PAFAHETERS

*
+
*
t
:3

+
*
*
t

20. .o. TOL
a

TOLERINCE USED FOR
GOODNESS OF FIT OF

FASTCF-FOP-AFAM
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I TEI,l DA T^. DESCRIPTION

* r INTERPOLATIONT +
*.ri
t . R YEO( L SIX ( I= I 16l REFEPENCE VALUES OF 'r* . REDUCED VELOCTTY FFOM HHICH THE *
* I BASIS (OR KNOIN POINTS OFI THE *
* ... INTERPOLATION IS DEFIVED. *
,i!l
* A I\CMINAL yALUE OF TOL = OrO2 IS RECOMT ENDEO, IF *
* AIC.HATFICES AFE BEING CALCULATED AND SAVED ON THE *
T PRESENT SUBIT{,ITTALT HOISYSP, A VALVE OF TOL = IO.E-6 ts t
:T SI.'GGESTEO TO ASSURE THAT AIC' S FOR ALL SIX PVBO( I I ' S ARE *
+ SAUED. IHEN S\,BSEOUENT RE-ANALYSES ARE RUN *ITH *
* POSSTALE NET HCDEST THE TOLEFANCE IS RESET TO O.O2O THE +
* RVBO(IIIS SHOULO SPAN THE ENTIFE RANGE OF REDUCED *
* YELCCITIES REOUIRED FOR THE FLUTTEF ANALYSIS. FOR THE *
* K.FLUTTEFI ANALYSIST THIS tritPLIES THAT RVBO( I ) IS LESS I
I THAN OR EOUIL TO YBO{II AT\D RYEO(6I IS GREATEF THAN OR +
* E0UAL TU VEO( LC(4, I . FOF Tt-{E p-K FLUTTER ANALYS I Sr THE :r
+ FOLLOIIT\G IFPFGXIMATIONS SFOULO BE USEDo i
t Rvao(ll IS LESS THAN OR EGUAL TO 1.69* t2 * VttIN /(BR * *
* Iilr{AX) +
T RVBO(6) IS GREATER THAN OF EOUAL TO 1o69:} 12 + VMAX /IeR *
* .^ :l rttlNl *
:l - IHEFET *
ri YHIN = Ylr KNCTS *
* VMAX = Vl + (NV-lltDVr KNOTS *
I IMAX ANO UI'IN ARE THE UAX IUUM AND i{I NIMUU iiODAL *
* FREOUENCIES IN RAD/SEC *
* BR TS THE REFEFENCE SEUICHCRO IN I}.ICT.IEST *
*rt
* FOFII{AT = ,(7ElO.Ol. NUiIBER OF CAROS IS l. *
*1
* DATA AEE ENTEFEO EY SUBROUTINE FLI}f O. +
*'t + * * + *tt + + * + + * t* t * tt * * I * * * * * * * +'t + ** * :i * ** * * * + * * * * * * *,i + ++ * +ti * * *,i **,i *
:t
*2t
*
t
*
*
+
t
+*+tt* 't+* * ** ***:l***+***t+* ** *+***:t:]*+*t****+**rt*t*++****+*t****:i*,i
+*

t .. . LOG IC IfEF *** NO DATA +*+

IF NG CI'IANGES ARE INCLUDED IN THE GENERALIZED I,|ASSES ANO
I|EOAL FFEOUENCIES (LC ( 3I I = O I OI{IT THE FOLLO*ING FOUR
ITEi{S AND GO rO ITEM 26r OTHEFTISE (LC{31} = l, ENTER
DATA FOR THE FGLLCWING ITEIT4S"

*
a
+
*
*
*
rl
I

*
*
xl

:i
!(
I
*
*

* ??C
ri
*
*
*
*
*
*

.. . MAOD
a

a

a

a

a

o

a

I ADO

MSYM = O

NUMBER OF OATA CAFDS TO FOLLOU
CONTAINING CHANGES TO THE
GENERALIZEO MASS }IATRIXo

NUMBEF OF DATA CAROS IITH CHANGES TCI

THE T4ODAL FREOUENCIES T

IF CHANGES TC UASS MATRIX ARE

FASTOP ". FGP - AFAM
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I TEI' DATA DESCRIPTION

SYIiMETRIC (Utl(I rJl = u,H(JrI )1.
IF CHANGES TO MASS I,IATRIX ARE NOT

SYMMETRICO

RCW INDEX OF THE ALTERED ELEHENT
THE GENERTLI ZED trtASS.

COLUUN TNDEX OF THE ALTEFIEO ELEMENT
OF THE GENERALIZED },{ASS.

NEW VALUE OF THE ALTEREO ELEi{ENTS OF

THE GENERALIZED MA55.
IF I.ISYM = O r SPECIFY OttY THE UPPER
TRI ANGULAR ELEflENTS.

FFEOUENC I ES.

NEI, VALVE OF THE ALTEREO MODAL

FFEOUENCIESI HZO

*
*
+
*
+
I

*
:t
*
*
*
+

a

t

aa a

=l

FOFiTAT = ( 3I5). NUi'IBER OF CARDS IS l '

* DATA ARE ENTEFED EY SUBROUTINE FLINFO. *
t**'t **t*+** *a+*** *,lt*** lt:t*,lt++ * *:3**+***ti * 't++:t'tt++***'i+*******f+ *
+
r:

*
I 23o
*
t
*
+
*
+
t
t
:l
*
*
t

OF

a

a

a

a

i
*
:t
*
*
+
rt

*
*
*
+

REPEAT

25. .o. I
o

THE FCLLOUING ITEM FOR K=lr...rlADO

. INDEX OF THE ALTEFEO ilIODAL

REFEAT THE FOLLCU ING ITEM FOR K=l r " 'r MADD

*
*
t
*
:3

*
*
:t
i
*
t
*
I
*
+
*

t
*
rl
*
*
*
rl
+
t
+
+

FOf;l4AY = (2ISrlElO.O). NUUBEF OF CARDS lS MADOo

... I
a

O III(IIJ)
a

o

aoa

a

. orrrc((I)
aaa

* OATA AFE ENTEFED EY SUBROUTINE FLIIFOO :I

tl.*:;,i:i t';******:r*** ****** +***+**,: **+:t**l*+:t*:i*,|+!t*'t++*+*****+'|*t** *
*
* 24t ... LOGIC ITEiI *t* NO DATA +*+
**
* IF NUTTBER OF DATA CARDS TITH CHANGES TO THE IIODAL *
* FFEOUENCIES ARE ZERO IIADO = OI OMIT THE FOLLOIING ITEM *
* ANO GO TB ITEil 26, OTHERIISE (IADO OOES NOT EOUAL ZERO} *
* ENTER DATA FOF THE FOLLCTING ITEM. t
**
+*** I t:|tt* ** lt l*** tt It* tl+**** ***+ **'|*'t{'+t:}*:}**+ *+*:}:3+***++****'}++f +

*
I

FORUAT = ( l15rlElO.O). NUMBER OF CARDS tS IADO'

I OATA AFE ENTEFEO EY SUBROUTINE FLINFO. *
*tl
t*+*+ *+*+**+ *:i+t**+ * +++ *';:i*:t * t* +**t* ***+***** *t* **t*+t:i** *:r+**+* *
*
* 26. ... LOGIC IfEl' t** NO DATA *'t*

FASTOP-FOP-AFAM
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I TEil OATA DESCRI PTtrON

IF NO STFUCTUF'L DAMPING IS TDDED TO THE STIFFNESS
HATRIX (LC(T6I = O) OMIT THE FOLLOTTNG THREE ITEXS AND
GO TO lTEil 3Or GTHERIISE (LC(16l = -l oP rl CONTINUE
BELOL.

I
t
t
+
*
+
+
I
*
*
*
ri

*
I

IF DIFFERENT STRUCTURAL DAMPING VALUES ARE

COI{PLEX STIFFNESS i{ATRIX IN VARIOT/S MODES

Ol,lIT THE FOLLOTING lTEfl ANO GC TO TO ITE!'I
(LC( 16' = T' CONTTNUE BELOI.

IF THE SAHE VTLUE OF DAI{PING IS ADDED FOR
(LC(16I = II ENTER DATA FOF THE FOLLOTING
ITEHS 28 AND 29.

ADDED TO THE
(LC(16l = -ll
28. OTHERUISE

ALL I'ODES
ITEU AND Oi'tT

I
*
*
t
+
*
:l
+
t
*
*
t
*
*

**+**:;f,t***tt++***:i***t**+****+*t******++*+*+**+tt:l***+t]*t*++****:}
1:i
t 27t
t
*
*
t
*
*
t
a
t**t* ****tt** *t,l l** * * **+)t** rl*+:i * tiI ,i*t+t*'}* **t*f tt+*+*ta,;+ ** ***+* *
ltl

rr r GDD
a

a

aaa

FORMAT = ( lElO.O).

HYSTERETIC STRUCTURAL OAI'PING TO BE
APPLIED TO ALL MODES. THE DIAGONAL
OF THE STIFFNESF t'4ATRtrX IILL BE
SCALED BY tl + L * GDDIe

NUMAER OF CAROS IS t.

+
*
*
:|
,t
*
*
:t
*

,l
*
+
t
+
:t
:l
+

t
t;

*
*
*
+
*
+
+
rt
*

DATA AFE ENIEFEO BY SUEROT/TINE FLIIf OT

tl 2Er
t
+
t
*
*
*
+
**** * **:t****+*+* * *+ * * f *A*t**++* **ri t***** **+*+*:;*****,|*+:;* !t**+*l* +

*l
REPEAT THE FCLLCT ING I TEIII FOR K=I T I . . T NCD

..r I
a

. GDP(I)
aat

MODE INDEX OF HYSTEFETIC DAMFINGE

FORMAT = (lI5rlElO.0l. NUi{BEF OF CARDS IS NCDr

DATA ARE ENTEREO EY SUBFOUTINE FLINFOO

+ * i* * t*:l+ ** **t * t* ** + + +:i ******** **+*++** ***** ****t* *++'l**++:t*:|***+
**

THE FOLLOTING I TEI4 PROUIOES PFTNT-PI=OT PARAT'ETERS FOR T

OISPLAYING FLUTTER SOLUTICNS - DATiPING ANO FREOIJENCY AS *
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.r. NCO
a

aaa

NUI'BER OF INDIVIDUAL MODES FOR IHICH
STRT,CTgRAL DAT'PING IILL BE
SPECIFIED.

VALUE OF HYSTERETIC OAMPING APPLIED
TO A I{OOE.

FORMAT = (lI5). NUMBER OF CARDS IS l.

DATA AFE ENTEFED EY S'JBROUTINE FLINFO.

+
t
* 29c
t
t
*
+
*
t
*
I

tl
*



I TEM DAT A DESCF I PT ION

t
*
* 3Or
*
+
t
*
t
rI
+
+
:i
r;

*
r|

*

FUNCTIONS OF

... GMAr(
a

. GMIN
a

. VI,AX
a

a

E FI4AX
aaa

YELOC I TY.

ttrAX I ttlUM

Mt NI MUt'!

MAX I MUM

KNO TS o

VALUE OF

VALUE OF

VALUE OF

OAMP ING

DAIiP ING

VELOCITV

SCALE.

SCALE.

SCALET

UAXIITTUwI vALUE OF FFEOUENCY SCALET
HZt

+
*
*
*
+
*
t
*
r]
a
+
t
+
*
a
+

FORUAT = (4El0.otr Nut{BEF OF CAROS I5 l.

DATA ARE EN?EFED BY SUBROUTINE FLINFO.

*:i*t* ***+ *l t * t*** t t{ + t+ **t:t*+** *+******+*++*** +:}*++**:t*t:}:}**t}'}:t++
a*
:i 3l . .. . LOG IC ITEI4 *** NO DATA T**
t+
* tF CALCGIiP FLCTS OF THE FLUTTER SOLUTION ARE TO BE '}
* PRCVIDED (LC{ 14) = II ENTER DATA FOR THE FOLLOUING THREE *
r ITEMST CTHERTISE (LC( 14) = ol otalT THESE ITEnSr *
t*
**** * *l} t:l**+*tt+ 'l*:;***t**)t* *:i ++ +*:i*+'}*+t:l*+** +al +*+*+'i*++r***+tt *
+
* REFEAT THE FOLLOUING ITEM TTICET
t

+
*
t

FLUTTER I
:t

I 32. ... TITLE
* ...

TTTLES FOF CILCOMP PLOTS OF

SCLUTI ONS.
t*
r FORHTT = ( f AA4l FOR trBM CCUPUTERT NUIiIBER OF CARDS IS 2. *
r FORMAT = (?Aro, lA2l FoF cDc coilPUTEF. NulrBER OF CARDS *
* IS 2r ':
,t_a
I DATA ARE ENTEFED EY SUAFDUTINE FLItf O. *
**
***** t **,t ** * t**li* *+ *+ ** **+**t *+ +l* a + +at+ *t t* * * *+ ******t*:r+:;t*:|:i* +

+
r THE FOLLOTING If EP FRCYIOES CALCOI"P PARAMETEPS FOR

* FLUTTER FLOTS.
+
* 33o ... LSO = I HORTZGNTAL AXIS IS VELOCITY'
* . DAMPING PLOT IS ABOVE FREOUENCY
* . FLOT'
* o = 2 VERTICAL SCALE IS YELOCIIY ' DAIIPING
I . ANO FREOUENCY PLOTS ARE OFIENTED
* . ALONG THE LONG DIRECTTON'
r r = 3 HCRIZONTAL AXIS IS VELOCITYT
* e OAHPING ANO FREOUENCY PLOTS AFE
:} . SIDE BY StrDE.
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I TEM DA TA DESCRIPTION

XAX I IIIU,{ VALUE
SCALE.

HAX I t,lUM VALUE
HZo

{/NI TS PEF I NCH OF PLOT FfiR DAT'PING.

UNITS PEF INCH OF PLCIT FOR
FREOUENCYT HZ/IN.

UNITS PER INCH OF PLOT FOR VELOCITYT
KNOTS./I N.

OF HYSTERETIC DAMPINC

OF FFEOUENCY SCALE,

IUAXIMUM VALUE OF VELOCITY SCALE,
KNOTST EAS.

r. . OLB MTNII'iUI.4 YAL\.'E OF DAMP ING SCALET T

FORMAT = (tl5r 4ElOoOlr NUMBEF OF CARDS IS l.

DATA AFE ENTEFED EY SUBROUTINE FLIIf O.

+4 + [] t:i*+*:]***:]']**:f ****+r]*,t**r]+**:]:]*+***ti]+**++*+*t***********:]*r]
+t

IHT FOLLO I ING I TEi{ PROV IDES CALCOI{P SCAL ING FACTORS.

tI
rl
*
:t
I
+
*
*
+
,i
*
,i
*
t
a

t
:i
*
+
*
*
+
+
*
*
*

OUB

FUE

vu8

. .. . DSCALE
a

O F SCALE
e

!

. VSCALE
aa e

THE UPPER
SHOULD BE

TESTS AFE
OR EXC€ED
CA TTCELL ED r

IFLSD=l

a

a

a

a

a

a

a

*
*
rl
*
:t
t
+
+
rI
+
*
*
*
*
rl

:l
+
*3q
+
rt

+
*
*
*
+
r|

*
*
+
l}

t;

*
rt
i

*
*
+
*
*
t
*
*
,t
*

ANO LOIER BOUNDS (DUBr FUBr VUtsr AND OLB) t
T/ULT I PLES OF THE RESPECT IVE SCAL I NG FACTORS . +

I'ADE TO ENSURE THE PLOT AXES IILL NCT OVERLAP ,}
PAGE SIZE.' IF THEY DO, THE PLOT OPTION IS +

THE PAGE SIZE TESTS AFE. +
t

r (FUB / FSCALEI + ((DUB-DLB) / DSCALE) *
SHCULD BE EOUAL TO OR LESS THAN 8.5T *

IF LSD = 21 (VUE /YSCALE) SHCr.,l".D BE EOI;AL TO OR LESS
THAN E.5 o

IF LSD = 3r ((D',rB-DLB) / DSCALE) SHOULD BE EOUAL TO OR
LESS THAN 8.5 AND (FUA / FSCALE I
SHOULD BE EOUAL TC OR LESS THAN 8.5.

FtllilrAT = (3EtO.Ol. NUMAEF OF CARDS IS t.

DATA ARE ENTERED EY SUBFOUTINE FLINFOT

*+++{.4**+t+ t+t+t+'t'}t+*+****r}*t***+****t+++*+**r*:}:}:}*rt***:}**rt**!tr}
+*
* ENTER (SEVEN VALUES PEF CAFDI' AND
* flEpEAT THE FOLLCTtt\G trTEM FOF I=lr.".rLC(51.

FASTOP-FOP-AFAM
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I TEH DATA DESCRI PY ION

REFERENCEO TO SEA
TEN.

DENStrTY RATIOS FOR FLUTTER GR

DI VERGENCE ANALYSES.

LEVEL AIF DENSITY. UAXIHUM NUIIBER IS

FORfTTAT = (?E10.0). NvlrBER OF CAROS ts (Lc(5)-ll/? + l'

* DAT' ARE ENTEFEO BY SUBFOUTI NE FLI NFO. +

**
t**:3+ +*+r| ** t:t *+:| t** +*+* **t****t t ***++***:********** +**+*f* ***$:ftl,} *
t*
*r*****+***t*l**+:tttl*:I**+t*f *** +* +:3 ++**l:t****+t*+***l*t*+**tlt**
*
:; 36. ... LOGIC ITEL +** NO DATA *+*
tl
t IF USEF INPUTS FACTOFS TO SCALE THE COilPUTED AEROOYNA"IIG *
* FORCES (LC(34I = II ENTER OATA FOR THE FOLLOIING FIVE *
* ITE!{SI GfHER'IISE (LC( 341 = O) OMI T THESE tr TEMSo *
+:|
*****r:*****,!++*+t*+*+3**+,i****+***;***t*+I+++***+***rl**t**ttt3*tt+

+ 35r ... FHCF(I t
:l ror

*
| 3?r ... NOlf
*.

*
*
I
t
*
*
*
*

*
*
*
:t
t
*

t
r3

+
*
*

*
:t

i
I
I
+
*
*
t
*
,;
*
*
*

a

a

a

o NOE
a

a

aa a

NUHAER CF LIFTING SURFACES FOR THICH
THE GENERAL I ZED AERODYNATIII C FOR CES
DUE TO SPECIFIED l,lODES IILL BE

ELIMINATEDO

]\UHBEF CF LIFTING SUFFACES FOR THICH
THE GENEf,ALIZED AERODYNAMIC FORCES
TILL BE UULTIPLIED BY A FAC?OR NOT

EOvAL TO ONEI

*
*
t
t]

*
:i
a
I
:l
*
i
*
*
*
*

FORHAf = l2l5lr NUI4BER OF CARDS IS lo

DATA ARE ENTEFEO EY SUBROUTINE FLINFO.

*+**+ rt** + +*t* +* ** +* t*t* *+ {.* +* *+ * * *rt* * ************* +*+*********** *
.t
't 38. ... LOGIC IlEt{
t

';** NO DATA *+*

IF GENERALIZED AERODYNAI4IC FOFCES ARE TO BE ELII'INATED *
FOR A NUi,IBER OF LIFTING SUEFACES (NOUT GFEATER THAN *
ZERO) ENTEF DITA FOR THE FCLLOTING ITEIiT OTHERUISE (NOUT *
= O) Oi'IT THIS ITEMr

***+* * ** * t* t * t*:i* t**+ * * l:i *l + *,1,I * ,l* ** * +* * * * ** * * ** ** *+'t* + *+:l * t**+*:i
f*

+ REPEAf THE FOLLOUING ITEM FOR l=lr"'rNOIlT
+ ENTER (TEN VALUES PEF CARD}
*
+ 39' '.. ISF SURFACE INDEXT

FASTOP.FOF.AFAi{
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I TEI{ DATA OESCRI PTION

NUI4EER CF HOOES FOR THICH THE
GENERALIZED AEROOYNAI.TIC FORCE OF
SURFACE ISF TILL BE ELII'INATED.

J=l r. ro oNISFT MOOAL INDICES FOR
GENERALI ZED AEROOYNA},!IC ELIMINATION.

STJRFACE I NDEX o

fEIGHTING FACTOR FOR THE GENERALIZED
AEPODYNAIIIIC FORCE FOR THE I'TH
SUfiFACE.

a
a
*
t|

t
I
rl
*
+
*
rl
*
*
*

+
*
+
{.
*
a
*
*
*
t
*
:l
r;

*

*
t
tt
+
:l
ri
I
t
t
+
+

**++***,1* *tt;++**tl* t*+* *+** *+** +t*t'r)t**+*t*****:t**:|*lt* +**:}*t,l*+ t
+*
t 4Oo rr. LOGIC ITEI,
I

*+* NO DATA **+

IF GENERILIZEO AERODYNAI4IC FORCES ARE TO BE fI.IULTIPLES OF t
A FACTOF OTHEF THAN ONE FOF A NUHBER OF LIFTING SURFACES *
(NOE GREATEF THAN ZERO) ENTER OATA FOF THE FOLLOTING *
ITEilr Of HERIISE (NOE = 0) OMI T THIS ITEI{. *

:t
+****:l+'3 * +*+***t:l t* *l** ** +* ++*t* *+t* **++***** t+**** t t***+**r+*t+ *
+rl

r NISF
a

a

a

. NOA(JI
aa a

... I
a

. orT(I
a

aaa

FOF THE ISF SURFACEO OBAR( Kr hOA(J) II OBAR( NOA(tIr K
lr ANO OBAR( NOA(Jl' NOA(J) I ARE TO BE ELIIIIINATED.

FORT,IAT = ( lOI5l. NUMBER OF CARDS IS (NIsF+llrlO + lo

OATA ARE ENTEREO BY SUBFOUTIT{E FLINFO.

REPEAtr THE FOLLC.I ING I TEM FOR J=I T " T ;NOE

+
*

a
I
*
*
t

*
*
| 4l o

t
t
*
I
t
*
+
t

FORiIAT = (lI5r lElO'Ol. NUMBER OF CAROS IS lr

DATA ARE ENTEREO BY SUBROUTINE FLINFOO
rl*
t,;++* *:t'i* ** I + '}***f *tt:l*,t**+ **tl* t ****+***t* *** **:3** ******++*++***:t

42t o.. LOGIC IIEH 'i*t No DATA ***

IF FREOUENCY.INDEPENOENT AODITIONS TO THE AEROOYNAMIC
MATFIX ARE fO EE INCLUDEDT (LC(91 = llr ENTER DATA FOR
THE FOLLCIIT\G fIO ITEi,!So OTHERIISE (LC{91 = Ol Oi'lIT
THESE ITE}.TS O

++t:;t*at**+*t****t***+:i *'l**+*** t:t++* +**t+*********t**+**+t++**tt *
*:;

*
t
t
I
*
i
I
+

*
*
*
+
*
rt

*
t

t 43. .. . NAODF
*.
+.
*e

NUHBEF OF CAROS TO FOLLOII CN THICH T

ADDITIONS TO THE FLUTTER :}

DETERI'I NANT' S AEROOYNAMIC MATRIX, +
OBARr IILL BE INPUTT *

FASTOP-FOP-AFAil
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I TEiI OATI

rl o OEfAD(IrJl
*.
tr
*.
tto
t.
*.
*r
lo
* ...

* 46o orr NADDS
*r
*.
*o

*oNSYH=0
*o
* ... = I
*
* FOPTTAT = ( 215, .

DESCF I PT TON

SPECIFY ALL NON-ZERO ADOITIONST
ADD I T tONS AR E SYI'ii{ETR ICr SUPPLY
ONLY THE UPPER TRIANGULAR ARFAYE

ROT INDEX OF ADOITIONS TO THE
AEROOYNA}tC I,ATRIX.

COLUHN INDEX OF ADDITIONS TO THE

AERODYNAMI C [TATRIXO

VALUE OF THE ADOITIONS TO THE
FLUTTER DETERtiItNANT' S AEROOYNAIIIC *
i{ATRI X. *
SPECTFY EOTH A REAL AND IHAGINARY :}

PAFT OF THE VALUE. THESE AODITIONS *
ARE FFEOUENCY INOEPENDENT AODITIONS +

TO THE IERODYNAIIIIC MATFIX. OBAR + *
DETAD(REALI/K+*2 +trIIAGT *
DETAD( II'AG)/ KT THERE K IS THE +

REDUCED FFEOUENCY.

t
t
*
+

TIO *
*
r*

NUMBEF OF OATA CARDS TO FOLLOT IT

CONTAINING CHANGES TO THE STIFFNESS '}
ilATFIX. *

*
IF CHANGES AFE SVMMETRIC (A(IrJ) = I
B(JrIt. t
IF CHANGES ARE NOT SYi'IIETFIC' +

+

NUMBEF OF CAF OS IS I . ';

FASTCF-FOP-AFAI'!

+
I
a
:i
*
a

t
rt
+
:t
rt

+
+
+
rl
t
t
:;

.NSYM=l
o=O
aaa

FORUAf = ( 2I5) r NUIJIBER OF CARDS IS l '
t
* DATA ARE ENTEREO BY SUBFOUTINE FLINFO. I
r*
++ t + * * * * + t :i * r I * :t :l a t + * ** * * * * * + :* * * +:l * * * *t t( * *';* * + + :; t * t * * * *** * * +t + t+ ti

+t
* REPEAT THE FOLLCIING ITEH FOR K = lr"'; NADDF +

*t;
ri 44o ... I
t.

a

a

a

a

*
*
*
*

+
*

+

'rFoRuAT=(2I5r2Elo.o).NUMBEFoFCARDSISNAoDF.*++
t DATA AFE ENIEFED EY SvBROgTINE FLIi'FOo ti

+t
t****,|*+ *** *+rl*rl* **,|t|tl* *t,tt '; * t t; t **'2t*t**tti*tt|}tt+l*tt*+*+:i***+*+**:t
*
* 45. .. r LOGIC ITEII *t* NO OATA :r**
+
* IF REVISIONS TO THE GENERALIZEO STIFFNESS ARE TO AE

* INCLUDEO (LC(321 = rt ENTEF DATA FOR THE FGi-LOIING
+ITEMSTOTHERUISE(Lc(32)=oIoMITTHESETTEHSo
+
+*t*:t ***+ ***t.t** rl **t * rl* *,*+t *t**+:i+** ****+ t ** + **+t* *t*+*:3***** *** *
.}t
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ITE M DA TA DESCR IPT ION

* DATA ARE ENTEFED EY .SUBROUTINE FLINFO.
:;

*
:i

:*+ * ** * * * * + :t * * + *'t '} +* r * I I * + rl* t * :i* :l * ** * * +* * * * * * * * *:l + * * * ** * ** *** * *** :t
't
*
*
ti 47o
+
r;

*
+
+
::
*
+
*
t
t

REPEAT TllE FOLLCTING ITEti{ FOF K = lr...r NAOOS
*
rl
*
*
*
rt
*
*
rt
r;
*

NOTE THAT TllE VALUES MAY EE Ctr[4PLEX NUI{BERS. IF NSvl,t = *
or ONLY THE UPPER TRIANGULAF ELETIENTS NEED BE sPEcrFrEDr *

ri
FORMAT = (2I5c 2ElooO)r NII{BEF OF CAFDS IS NADDST *

*+
* DATA AFE ENTEREO BY SUBROUTII.JE FLINFC. *
t*
+*+***:lt 't*'l** t** * *+ *:|** **** * '}** * +* *:t *** *+* +** ++*t* *+ ****+*'t******
t
+ 48. ot. LOGIC ITEit
:t

r*+ No DAIA ***

IF STIFFNESS VARIATION IS TO BE INCLUDED IN THE FLUTTER *
ANALYSIS (LC(26I GREATER THAN ZEROI ENTER DATA FOR THE I
FOLLO.T ING IrErr OTHERTISE (LC( 26) = O, Ot IT THIS ITEil. *

a
*+++t *t*+'1tt*+t**++* 'ltr+**+ +r;:;**+*+* *t**t'B*++*****:;*t*****+*+*+* *

.o. I
a

oJ
a

a

o B(IrJ)
aaa

4r STIFFNESS VARI ATIONS

AFTEF TFE INITIAL FLUTTER CR
PERFORIIEDO ADDITIONAL LC(26'
OF TTEN'Y . ARE RUN UtrTH THE
VAR IEO EY RAT IC ING ITS I'ODAL
AFIOUNtrS.

ROW INDEX OF NET STIFFNESS tdATRIXT

COLI;MN INOEX OF NEr STIFFNESS
I,(ATFI X"

NET VALUES OF THE COI,PLEX STIFFNESS
MATf,II X.

*
:t
*

*
I
tt
t

*
+
*
+
rt

*
t
t
+

*
*
t
+
:t
:|
r;

*
+
a

DIYERGEN€E ANALYSIS IS
ANALYSES - UP TO A MAXII{UH
STIFFNESS OF }IODE LC(27'
FFEOUENCY YARIOUS SELECTED

:|
+
*
*
ri
*
I
:;
t
*
a
+
t
+
*
+
*
+
+

ENTER (SEVEh VALUES PER CARD', ANO
REPEAT THE FOLLOTING ITEt4 FOR I=lr.r rrLC(261

49t ... R.ATOH(Il DESIRED FATICS AF ilODAL FREOUENCIES.

FOaMAT = (7El0oO). NUMBER BF CARDS IS (LC(261-tl/7 + t.

DATA ARE ENTEFEO BY SUBFOUTINE FLINFB.

***** *****:i**+****:t++ *'t **** *+ *****++ ****** +** *+**+ t******+***:3t:* *
t*

T*+ NO DATA 3+T

FASTOP-FOP-AFAM
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I TEM DA TA OESCR IPT TON

* IF UODAL ELIMINATION [S TE BE INCLUDED IN THE FLUTTER +

+ ANALYSI S ( LC( 25) GREATEFI THAN ZERO I T ENTER DATA FOR THE 'T

* FOLLCI ING ITEMr OTHERIT 5E (LC( 25) = O ) OMIT T}iI5 ITEft'C *
*+
*+,t****+**,;t**t*i**+t++*:l**++tt**+*++******+'f,t*+*****++t**f,*+**'3*
*
*
*
*
*
*
:l
t
*
+
*
*
*
* 5l r
+
*
l
*
t
*
+ DATA AFE ENTEREO EY SUBRGUTINE FLINFO. ,}

a*
*t*ri* t+**t*+***rt*l*+**+ rt***+,i +,1 * **+***:i+*+****f *++*******ttt*'Btt* *
:;
* 52. ... LCGIC IfEH ++* NO DATA *r*
t
* [F ETGENVECTORS ARE NGT TO BE OISPLAYED (LC(28I = O}
+ OMIT THE FOLLCHING THREE ITEMS.
*
*t** * t* **+**:t+t*:l*++ * t '} **t** * ** ++**+,ll:t*++****+**** t*:B**,lt*** +ttg 'i
tr*

5. T4OOAL ELTIlINATION O'TA

rt

A FL{,rTEf, OF OIVERGENCE ANALYSIS 15 PERFORHED {./SING rHE I
!,IODES SELECTEO IN ITEM 14T AFTER THTCH ADDITIONAL LC( 25I *
ANALYSES - UP TC A MAXIUUU TJF THENTY FIVE - ARE FUN TITH '
DIFFEREI\T SELECTED COHBINATIONS OF MODES DELETED FROM *
THE ANALYSIS AT EACH RE.FUNI

REPEAT THE FOLLOIING ITEM FOR I=IT.. "ILC( 25I.
ENTER (TEN YALUES PER CARDI

t
t
tI

... NOfIF
a

. NINZ(Jrl)
aaa

... VA
a

a

rVB
aa a

IF LC(
TF LC(
OMEGA,

NUMBEF CF MODES TO BE ELIMINATED.

J=l rr.. rlvOTIFr INOICES OF THE NODES
TO BE ELIMINATED.

t
t
r;
+
I
r3

+
*
+
*
t
*

FORMAT = (lOI5). NUMBER CF CAFDS IS NoTIR/|O t lr

* 53o
*
*
rt

t
+
I
*
+
*
+
*
i
I
,I:i,|** ,t +* '* * +* * +* *+** ***+ +*** + + +* + ** * *+***++ *:t+:3++ **{r ******t**r:+::S t
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*
t
*
*
+
t

LO|ER BOUND OF THE RANGE OVER I'HICH
ETGENVECTORS AFE Tg BE CALCULATED.

UPPER BCUND OF THE RANGE OVEF IFIICH
EIGENYECTORS ARE TO BE CALCVLATEO.

ll = -lr THE RANGE IS VELOCITYT KNOTSo
ll = lr THE RANGE IS REOUCED VELOCITYT V r'tB 4

a

*
*
rl
I
:t
*
:l
*
t
*
a
:t
+
t

FORi{AT = (2ElO.O)" NUMEEF CF CARDS trS l.

OATA AFE ENTEFED EY SUBFOUTINE FLII.IFO.



ITEM OATA DESCRI PT IDN

t 54. ... LOGIC lfEil
$

**:l NO DATA +*t

T IF P-K FLUTTEF ANALYSTS IS TO EE PEFFORMED (LC(TI =.II *
* oillT DATA FOR THE FOLLOTITiG tTEltr ANo Go To ITEI 561 I
+ OTHERTISE (LC(I) = II ENTEF DATA FOR THE FOLLOIING ITEMo *
*+
*f **:3'|** ++** * *+*+:l:| tt,|*,;,}t* t + +'i *** t*rit t+++r*t++rl:t *t+*t+**r tt*f t *
,tt

*
+

,f 55r rro FLC
*o

*
+
*
*
*
t
*
*
I
I

t|

*
+
*
*
It
+
*
*
*
*
*

LOWER BCUND CF THE FREOUENCY RANGE
OVER IHICH EIGENVECTORS ARE TO BE
DISPLAYEO, HZO

UPPER BCUNO OF TI€ FREOUENCY RANGE
CVER IHICH EIGENVECTORS ARE TO BE
DtrSPLAYED' HZC

a

a

. FHT
a

aaa

FORHAT = (2ElO.0l. NUHBER OF CARDS IS l.

DATA ARE ENTEFEO BY SUBROUTINE FLINFOT

I
I
t
t
*

att *+ *,lt* t * +* '}* + f t** *+t,l*+***+* t ++ * *+';* rlrr*tr *+t+++*t+*+**+t*t***
t1
+ 56t ... LOGIC ITEI
+

t+* NO OATA +*t

THE OATA IN THE FCLLOTING PAGES ARE DIVIDED INTO THREE
GFIOLPS AsSOCIATED TITH THE THREE AERODYNAI{IC THEORTES.
THE PARTICULAR ITEIIS TO BE EXECUTED FOP EACH

AERODYNAI,IIC THEORY ARE SUIitARI ZEO BELOtir

tt***trl**+*+?t*+****+:i*:;*+,1* tlt+** *:t *:r**t**+***++****r;+*r;**t+***t* *
,3*

LC(2ll =10 DOUELET LATTTCE PROCEDURE (ROODENI

ENTER DATA FOF ITEMS IR TC 33RT

LC(zf) = 2t I.ACH BCx PFOCEDURE

ENTER DATA FCF ITEi,S IM TO 27MC

LC(2IT . 31 ASSUT{ED-PRESS(/FE-FgNCTION PROCEDURE (KERNELI

ENTER DATA FOR ITETJS lK TO 28K.

t* t+* tit rl ****t***t** + *:;+t:i**+t:t***** **:l*+t** ***** *+*t**t+*** t 'l+* *
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rt
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i
t
r3

:t
r;

*
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+
t

I TEtti DATA DESCFIPTION

r** * r +*+ * **r+ t**t **+* *+t******* *** ****:t*t***tJ*!t**'lt+t**+*:3+t:i*+:l 'l
*l

8O SUBSONIC AERODYNAI{ICS USING DOUBLET

LATTICE PROCEDURE (RODDENI

**{l*t ': t*it +**+t*t+ t*+i** *t,il ***t****+il}tt*t::;*t a +*t,l* *t+***+*+***tl*
tt
t lR .r. LOGIC ITEi{ **:t NO DATA :l:l+
+tl
* IF THE DOUBLET LATTICE FROCEDURE IS TO BE USED (LC(2II = *
I I) ENTER OATA FOR ITEHS TTO TO THIRTY THREET OTHERTISE '* (LC( TI DOES NOT EOUAL ONEI OMIT THESE TTEHS' *

tr3

,lrt**,3 rl+** * t:irtt*t* t*:t:l*****:i*+*+ *+*t*tl+t**++*,i ++:|+*t+**++tt3*t*:ll+ +

*
* 2R ,.. FL
:3r
t
i
t
+
*
*
*
*
*
:|
{:

*
*3R.
tlo

*.
*.
*r
*r
to
*.
*.
*.
+.
*o
tt.
*.
l.
+.
*.
*.

a

a

. ACAP
o

aaa

*
FEFERENCE CHORD TO BE USEO IN COHPUTING *
THE TOTAL SURFACE AERODYNAMIC FORCE *
COEFFICIENTST IN. t

*
REFERENCE AREA TO BE USED IN COHPUTING +

THE TOTAL SURFACE AERODYNA}'IC FOFCE *
COEFFI CIENTSl IN*'l 2r

I
USUALLY 

'HE 
MEAI\ AEFODYNAYIC CHORO AND THE TOYAL SI'RFACE '}

AREA AFE IJSEO' B\'T OTHER NON-ZERO YALVES ARE ICCEPTAA-E' *

FORI4AT = (2ElO.0). NUMEER OF €ARDS IS l'
r;
*
a

* OATA AFE ENTERED EY SUBFOUTINE RODDEN. .
t:3
**** * *t:l*+a* + ++ + tt* *t +* * t** r| * * l**t+t+ *+*****+ *t * ** ****ti:t* **+*t*:t *

o. NDELT = I AEFODYNATICS AFE SYMITIETRICAL ABOUT Y =
0.

=-l 
i.:o3:"oltIcs 

ARE ANTIsYl,xlETRIc^L ABoUT

= Q NO SYMHETRY AAO\,T Y = O (SINGLE

NP

SUFFACEI.

TOTAL NUI4BEF OF PANELS ON ALL LIFTING
SURFACES ANO ALL OPTIONAL INTEFACTING
BODTES' trAXIlrul,t NUMBER IS 50.
EACH SURFACE IS DIVIDED INTO i'IAJOR
TRAPEZOIDAL SUBOTVISIONS CALLEO PANELS
BASED UPON GEOMETRICAL DISC(]NTINUITIES'
THIS TS TLLUSTFATED IN FIGUFES 2 AND

3. THE PARALLEL EOGES ARE PARALLEL TO
THE FREE STFEAM'

NUMBER OF EODIES THAT AERODYNAXICALLY

FASTOP-FOP-AFAM
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I TEf,l OATA OESCBIPTION

INTERACT UTTH THE SURFACE(S't MAXIT.iUI,!
NUilBER IS ?O.
IF THE VIBRATION ANALYSIS (IN FASTOP}
TS E TPLOYEDT NE IS CUFRENTLY FESTRICTED
ro ZERO.

SIZE OF Tl-{E PRCBLEM BEING SOLVED = N *
Mo

THE VARIABLE N IS THE MJMBER OF
ELEMENTS ON THE LIFTING SVRFACE AND THE
tsOOIESr N = SUl,i FROII I TO NP OF ((NS-f )
* (NC-T)IT IHEFE N5 AND NC ARE ENTERED
AS DATA IN ITEiI 6R BELOY. THE VIRIABLE
I,! IS THE NUMBEF OF iiODEST LC(2I' NOTE
THAT t4AXIl,lUu VALUE OF N IS 400.

DISFLAY PRESSURE INFLUENCE
COEFFICTENTS.
NO DT SPLAYT

DISPLAY TNFLUENCE COEFFICIENTS RELATING
OOINHASH ON LIFTING SURFACES TO BODY
ELE!{ENT PRESSUF ES O

NO DI SPLAYI

CALCULATE FFESSURES AND GENERALIZED
AERODYNAMIC FOFCEST (NOFMAL SUMEITTALI'
CEASE COMPUTATIONS AFTEE THE INFLUENCE
COEFFICIENTS AEE DETERMINED I

Nr/tlBER OF CAFDS IS l.

DATA ARE ENTEFED EY SUBFOUTINE RODDEN

I
+
*
rl
*
t
*
+
*
!t
*
*
:l
*
*
+
*
:t
*
+
t
+
t
*
I
*
+
*
*
*
*
tl
+
*

:}

+
*
*
*
*
*
*
ri

*
I
+
*
*
+4R
+

a

a

a

a

a

a

. NCORE
a

a

a

a

a

o

a

a

a

oN3=l
I

1E0
a

rN4=l
a

a

r=0
a

rN7=l
o

.=0
ot a

FOFMAT = (?I5).

rr c X0(I)
a

*
*
*
a
*
rl
t
+
:;
*
rt
:]
*
ri
+
t
*
*
*
*
t
t
*
*
f
*
+
t
*
+
+
+
*
+

****+ *';+* *+t* ***+**** *+ *'i** ***+ +*+:t+*** **:l!:t**,tt******+*:** 't**+l*'| *
:i*

REPEAT THE FOLLGTING FIVE ITEMS FOR
EACI-l PANEL FOF f =1 r.. o lNP

THE PROPER SEOUENCE I5.

fr VERTICAL PA,\ELS CN THE SYMMETRY PLANET Y=O SUCH AS
A CONvENfIONAL vERTICAL TAtL.

2. PAi\ELS Ct\ TtlE CTHER SUaFACEST SUCH AS THE HING.
3. EOOY INfERFERENCE PANELSo

THE FOLLCUING COOFOINATES APE TN THE GLBBAL (AIRCNAFTT
SYSTET' AND INDICATE THE POSITION OF THE ORIGIN OF THE
LOCAL COORDINATE SYSTEM FOF EACH PANEL.

t
+
*
'F
t*

+
*
*
tt
ri
*
*
*
*
*
*

X FEFERENCE COORDINATE
trNn

FASTOF.FOP.AFAM
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ITE II DATA DESCR I PT ION

Y FEFERENCE COTFOINATE OF T'TH PANELO
IN.

Z REFERET{CE COOROINATE OF t'TH FANELT
IN.

X EDGE CCOFDINATE OF THE f'TH PANELT
IN.

X EDGE COOFDINAfE OF THE I'TH PANELT
tN.

X EDGE COOROINATE OF THE I'TH PANELT
fN.

X EDGE COOEDINATE OF THE I'TH PANEL'
IN.

Y EDGE COOFDINAfE OF THE I'TH PANELT
IN.

Y EDGE COOFDINATE OF THE I.TH PANELT
IN.

i
+
*
l}

+
+
*
+
*
*
t
*
*
+
*
*
+
+
:l
t
13

*

a

a

a

a

a

a

YO(I'

zott,

t
*
*
13

*
*

. GGMAS( L DIHEORAL FOR THE I.TH PANELT DEGr *

... (ZEFO FOR ECDY INTERFERENCE PANELSI *
+

MODAL INTERPOLATICN IS PEFFORMED AEFORE THESE FEFERENCE }
VALUES ARE USED TO TRANSLATE ATSO ROTATE TIIE PINELST t
CONSEGUENTLYT THE STANOARD PRACTTCE IS TO ASSIGN EACH *

PANEL ON A PARTICULAR SUPF CE THE SAME REFERENCE VALUESO }
SEE FIGURE 2. ALSOT EACH INTEFFERENCE PANEL ASSOCIATED !t

IITH A PARTICUI-AR aODY IS ASSIGNED THE SAttlE F€FERENCE *
VALUES t

FOFMAT = (4FIO.OI. NUIIBEF OF CARDS IS I FOR THE I'TI,I
PA NEL T

DATA ARE ENfERED 8Y SUBROUTI NE PAFITI o

:;
*
,;
+
I
*
*

+**t* +trt+*'**A+r;:l rl +a* 3 *l * **+ { + *.**:}**+********+ tr}*l* +r}*tr}+r3 r}tr}i*+* t
**
t
t
*
t
*
*
*
,+

*
*
*
*
t;

*
:i
*
*
rl
*
!t
i
:l
*
t
t
*
t
*

5R t.t
a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

aao

xl

x2

x3

xo

YI

*
*
+
+
+
*
:|
+
*
t
:;
t
t
*
+
*
*
*

ri
*
t

Y2

'H€ 
COORDINATES (XIT Yl, AND 1X2I YI) ARE THE LEADING +

ANO TRAILING INBOAFO COFNEFS. THE COOFDINAfES (X3r YZI ir
AND (X4r Yzl AFE THE LEADING ANO TRAILING OUTBOARO +
CORNERST SEE FIGURES 3 AND 4O THESE COORDINATES ARE +
SPECIFIED IN THE LOCAL AXIS SYSTEH OF EACH SURFACET *

I
FORIIIAT = (6Fl0l . NuMBER CF CAFDS lS I FOR f HE Ir TH +
PANEL o

DATA ARE ENIERED BY SUBFOUTINE PARTI.

FASTCP.FOP-AFA"
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ITE lra DATI OESCRI PT ION

+:|t+a t***a+ +l,l**:|t*rl+** l**,i ******:l:i****+*t **+*+*+**t+lt**,*****aa *
**
* 6R rro Zl
*.

VEf,TICAL COOFDTNATE OF THE INEOTRO EOGE *

*
t
*
r;
*
*
+
t
ti
*
+
I
t
*
*
t
*
+
*
3
*
*
*
:t
t;

a

oZ2
I

a

oNS
a

a

a

a

oNC
a

a

a

... COEFF

gR ... TAU(J)
a

a

aaa

THE PANEL IS OIVIDED INTO A NUI'BER OF SiIALLEF
TRAPEZOIOST CALLED ELEHENTS, By LINES oF CONSTANT
PERCENT PANEL cHoRD AND oF coNsrANT PERCENT PANEL spAN.

SEE F IGURES 3 AND 4.

F0RMAT = (2Flor lxr 2l3r 3Xr rFrot. NUMBER BF cARDs rs
I FOR THE I ITH PANEL.

OATA ARE ENTEFEO BY SUBROUTINE PARTI.

OF I'TH PANELo fN.

LERTICAL CCCRDINATE OF THE OUTBOARO
EDGE OF I'TH PANELT IN.

t\UirBER CF ELEi{ENT EOUNOARIES IN THE
SPANYI SE DI RECT I ONO i,IAX I MUH NUTiBEP IS
FIFTY. (NS = 2 FOR EACH aODy
INTERFERENCE PANELT

NUTBER OF ELEIdENT BOUNDARIES IN TfIE
CHORDTISE OIRECTION. arlAx IliluH NUHBER IS
FIFTYo

ENTERED AS ZEROT

SPANUISE ELEMENT BOUNOARIES FOR THE
PANEL IN FFACTION OF SPAN.
iORITALLY TAU{ I ) = O..O ANO TAU(NSI =
l.O.

FASTOP -? FOP - AFAI,

24?

*
ri
+
*
:t
r;
l}

*
t
rt
*
:|
*
+
*
*
*
*
*
*
*
*
I
*
*
:t

at:3** t+**+t*+l}*ttl}++ * * I **+* a:l** *t*** ***tt*****at**t tat*,1*+*,1* t**l
a*
* ENTER (SIX VALUES FER CARDIT ANO *
+ REPEAT THE FOLLCLING IIElr FOF J=trr..lNC |r
l:i

7R ..o TH(J, CHOFOIISE ELEMENT BOUNOARIES FOF THE
O I OTH PANEL IN FRACTION OF CHOflDT
... NOFrALLY THlf , = OrO ANO lxtttcl = lr0r

FORI4AT = (6FIO)O NUMBER OF CARDS IS (NC-r 
'/6 

+ I FOR
I THE TITH PANEL.
*
T DATA ARE ENTEFED BY SUBFOUTI NE PARTI.
+
,}t+** t+* *t**|}t** *:i:3 t:t*t +*** **** ***+t ****:|*t*it*******tt**:i+****++*
*+
* ENTER (SIX VALUES FER CARD)T ANO *
+ REPEAT THE FOLLOIING ITEM FOR J=lrorrrNS +

I
t
*
*
*

+
*
t
t
t

t
+
*
*
:t
I
t
+
*

I
3
*
*
:t



*
rl
t
*
i

t
t
t
+
+

ITET{ DATA OE SCEI PTI ON

FOFI{AT = (6Fl0l.
THE I.TH PANEL.

NUIIIBE€ CF CARDS IS (NS-II/O + T FOR

OATA ARE ENTEREO BY SUBFOUTINE PARTI T

't+t*+ **t* * + *:}*il * *l****t **** **** *+*:l* + i:t****+* ***tl***** **l}*****+:r *
++
+ 9R rr o LOGIC ITEX
*

*** NO OATA **+

IF THERE ARE BODIES THAT AEFODYNAilICALLY INTEFACT IITH
TTIE SURFACES (NB GREATEF THAN ZEROI ENTER DATA FOR THE
FOLLOIING FOUF ITEMST OTHEFTISE (NB = Ol OMIT THESE
I TEMS.

+**** +**:| * +t* *+**+**:}** ** +* '**** *** *******t+******:la*t}tt*+*:t+***** *
t+

I BOOY t{AS ETTHER VEFTICAL OR LATERAL VIBRATIONS. TO *
ilODEL A PHYSICAL BODY HAVIT\G BCTH DEGREES OF FREEDO,i' T

TUO BOOIES TIUST BE INPUT. ALL VERTTCALLY YTtsRATING :}

BOOIES UTJST BE INPUT BEFORE LATERALLY VIBRATING EODIES, +

]
*
*
*
+
*
t
*
*
t
+
*
*
*
*
+
r;

*
*
:l
*
t
*
t
*

*
t
+
t
I
*
:t
*
+
t
t
r3

t
*
*
*
+
t
t
*
t

I
I
I
:]
*
t
*

*
*
*
*
*
+
*
*

*
*
,;
*
:t

REPEAT THE FOLLCTTi\G FOUF ITETS FOR
EACF BODY FOR I=lr...1NB

IOF ... XBC(L
a

a

. YBOII'
a

a

. zBo(I)
aa a

X GLOBAL REFERENCE COOFOINATE FOR THE
ItfH BODYr INo

Y GLOBAL REFERENCE COOFDINATE FOR THE
I ' TH BODY r IN.

Z GLOBAL REFERENCE CT]ORDINATE FOR THE
I'TH BODYr tN.

ITEH 4R FOR

THE T' TH

LOCAL VEFTICAL COORDINATE OF THE IITH
AODY AXISr fNr

LOCAL LATERAL CGOROTNATE OF THE ['TH
BOOY AXISr lN.

THE BOOY IS DIVIOED ALONG ITS AXIS INTO
A NUi.IBER OF ELEMENTS EoUAL TO (NF - ll.

FASTOP-FOP-AFAM
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SEE FIGURE 2. THESE OATA SHOULD AGREE IITH
rHE ASSOCIATEO ECOY INIERFEFENCE PANELS.

FOFMAT = (3F!OD. NsMBEF CF CAFDS IS I FOR

BODY.

OATA ARE ENIEREO BY SI/BROUTINE PARTIe

*r 'rt * **** * f ** t i*r* *+*'t** **,1+ +:f ***** t+**** +*** *+**:i*:il*++**!t++***+*
+*
* llR
t
*
t
*
*
:i
*

.. . ZSC
a

a

r YSC
a

t

rNF
a



I TEM DAT A DESCFI PTION

BODY I5 YIAFATING YEFTICALLY.
BODY IS NOT vIEFATING VERTICALLYT

EODY IS VIERATING LATEFALLYO
BODY IS NOT VIERATING LATEFALLYT

NOTE THAT NZ MUST NOT EOUAL NY.

ENTEREO AS ZERO.

INDEX OF THE FIRST PANEL ELEIIENT ON THE

INTEFFEFENCE PANELS ASSSCIATED TITH THE
f ' TH EODYo

RADI T OF THE T ' TH BOOY ELEUENTS AT THE
END POTNTS OF Dl SIONr INo

*
I
*
rl
+
*
:3

+
+
t
+
t
+
+
*
*
+
*
t
t
*
*
*

a

a

a

a

a

a

a

a

a

a

o

a

a

a

NZ=

NY=

COEFF

l{Rx(Irl)

I
o

I
0

rl
*
t
t
t
*
*
*
*
+
*
rt
t
:i
I
t
*
:t
*
:t
t
ti
+

a

aa l

. t'lRK ( I I 2l I NDEX OF THE LAST PANEL ELEI4ENT ON THE
PANELS ASSOCIATED TITH THEI NTERFERENCE

I'TPt BODY'

STFEAMTISE (XI COORDINATES OF THE
DIVISIONS OF THE IITH EOOYT STARTING
IITH BODY NCSE AND PROCEOING AFTI INr
(IN LOCAL COORDINATESI

= (GFIO'. NUMBEF CF CARDS I5 I fOR T}IE I'TH

DA?A ARE ENTERED 8Y SUBROUTINE PARTIO

++*,i* *++* *+* I *+ +*** * i** r**+ ***+ ttilt*'tit********+*********+****t';** t
**

FOGltrAt = ( 2FlOr lXr 3l?: 3XrlFlor 2t31. NUMBEF OF CAROS

TS I FCF TI"IE I'TH BODY.

OATA AFE ENTEFED EY SUAFGUTINE PARTI.

ENTER lSIx VALUES PER CARD)r AtiD
REPEAT THE FOLLOIING ITEM FtrR J=lrrrorNF

*
ri
+
*
*
*
*
:l
*
*
+
*
+

*
:;
*
:i
ri
t
*
:l
*
*
t
*
:l

l2R oro F(J)
a

I

aaa

FOR}'A T

BODY r

l3R ... RAD(Jl
aaa

*+******* ** ** t}*+ **,t* ***** '**:r* *+ ++++,t +***+*** ****ti* * ***:l***+ ****'i *
**

ENTER ( SI X VALIjES PER CAFID ) r AhD
REPEAI THE FOLLOIING ITEI'! FOR J=lr...rl'JF

I
*
+
*
,i
*
tl
*
*
+
+

t
*
rt

+
*
*
+
t
*
*
*

THE J.TH ELET,ENT CF THE BCOY IST THUST A FFUSTUH OF

RIGHT CONE HAVING BASE FADII OF RADIJ' AND RAO(J+III

FOR}dAT = (6FIO). T\UMBEF CF CAFDS IS I FOR THE T'TH
BODY r
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ITEiT DATA OESCRIPTION

* DATA ARE ENTEFEO BY SUBFOUTINE PARTI.
*
+ * + *t *** + **t t a,;*+*t** ** **** +* ** +'3* * ***t|**:f +****+** *+ *t* *:t **+t}+*:l+

*
+

*
* l4R
*
t:

t
*
+
*
t
*
+
*
t
*
t
*
*
+
+
*
*
*
*
I
I
rt
I
I
*
*
t
a

*
I
*
*
*
rl
lt
*
*
rl
+
t
,t
3

l5R .. .
a

a

a

a

a

a

.. . NSTFIIP
a

a

a

a

a

a

a

a

. NPRI = I
a

o=O
o

. JSFECS = I
a

e =-I
a

r=O
a

. NSU
a

a

o NEV
a

a

r NYAIi
t

aaa

t
irui,tBEP OF CHORDIISE STRIPS OF PANEL t
ELEUENTS ON ALL PANELS. *
IHEN LC(a) = I r LIFT AND l'Ol{ENT *
COEFFICIENTS ARE PRINTED FOR THESE *
STRIPSo IIHEN LC(8) = 0' IHE USER i4AY *
sEI NSfRIP =! r THUS REDUCING THE I{JHBER *
CF DATA CAFDS NEEDED IN THE FOLLOUING *
IIEtt TO CNE. DO NOT SET NSTRIP = O' *

*
PRINT PRESSURES TN ROUTINE OUAS OR *
FUTSOL. USE fOR DEBUGGING ONLY' *
NO PFI NT. *

*
ANTISYMi,ETRICAL AEFOOYNAMICS ABOUT Z = T

O. (BIPLANE OR IJET' EFFECT)' +

SYMMETRICAL AERODYNAMICS ABOUT Z = O' *
(GFOUND EFFECT). '
NO SYMMETRY PLANE Z = O. *

t
t\UtlBER CF STRIPS ON ALL VERTICAL PANELS *
LYII\G ON THE SYMMETRY PLANEe Y = 0' *

*
I{UI,IBER OF ELEMENTTS ON ALL VERTI€AL T

PANELS ON THE PLANE Y = O. 't
= Or IF iTDELT = l.
= tr lF NDELT = -to
= O OF lr IF NDELT = Or

FORIr{AT = (615lo lrUi{BEF OF CAROS lS l'

* DATA AFE ENIEREO BY SIJBROT'TI NE RODDEN'
:;+
t*+ r* * +,;**t t*r**t*'l+:i*+*t*+ ** t+*t*** +*+ t****al}+tt ll3'}l.|*'}t**+**+'|t

t
t
*
I
*
:i
*

*
t
*
*
t
*
*
:t
*
:l
*
*
I
*

ENTER (SIX VALUES PEF CAFD)T ANO

REPEAf IHE FOLLOLING ITEI'! FOP J=1r " 'TNSTRIP

TF COEFFICIENTS ARE NCT REOUIFEO (NSTFIP = T) ENTER

ALANX CARD.

LIY(Jr ll INDEX OF FIRST ELEI'ENT ON EACH
CHOROUISE STRTP T

LI I{ ( JT2I INOEX OF LAST ELEMENT ON EACH CFOROIISE
STFlPo

$HEN LC ( 8) = I r LIFT AND t'Oi'ENT

FASTCF-FOP-AFAIII
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ITE14 DlrA DESCE IPT ION

COEFFICIENTS FOF EACH STRIP ARE
CALCIJLATED BY APPROPRIATE INTEGRATIONS
CHORDIISE FROH ELE|iENT LIr.t( Jr t, TO
LIM(Jr2).

ENTERED AS ZERO.

{IXr 3I3!)I NUIr{BER OF CAFDS IS
lo

t
I
r:
+
t
*
+
I
t
:l
*
J

*
t
+
+
rt
a
*
t
*
:t
+
*

a

a

o

a

a

rrr LIM(Jr3l

SEE FIGURE 5T

FORMAT=(6+
(NStR tP-tt/6 +

I OATA ARE ENTEFED EY SUEROUTINE f,IOODEN. +
rt
t*** *:i** * t} t| tt* t:}*'l t**t++ +* *,t + * **'} t* rl *t:l** **t+* *******t**** * ***+*,. +
tt :l
* REPEAT THE FOLLOTING FOURTEEN ITETiS *:t FOR EACH SUFFACE FOR IS=lr.,rrLC(3) ,l
*t
* IO PRIi'ARY SURFACE DATA ASSOCIATED IITH ,

+
*
t
t
t
t
t
*
t
*
*
+
+
t
rt
*
*
*
*
*
+
*
:i
I
*
*
+

' 
I'ODAL INTEFFOLATI ON

XSTRF = T

=F

NACXS

NCS

* DATA ARE ENTEFED BY SUBROUTINE MIDT.
t
++*** t*+,I *rttl*t**:i +:i t* *t+*+* *:l ** * t*** * *+**:l *rt **t++*++*****t* t*t+* *

*
:f
* l6R ...
tt.
*.
l.
t.
*.
:tr
t.
*.
t.
lr
*r
*.
*.
*.
+r
t.
* r..
*
* FOfillt{AT = (1L5,
*

I
+ l7R ... NLINES
tr
*.

THIS SURFACE HAS ONE OR MORE CONTRq-
SvRFACES TITH FCRIARO HINGE LINES
THIS SURFACE HAS NO CONTROL SURFACES.
IHEN A CONTFOL SURFACE IS PRESENT,
I'ODAL INTERPOLATION IS DONE SEPARATELY
OVER TI{E AREA AFT OF THE CONTROL
SURFACE LEAOING EOG€. CGNSEOUENTLYT
MOOES ARE OTSCONTINUOUS CHORO*ISE AT
THE LEADING EDGE AND SPANTISE AT THE
CONTROL SUFFACE EDGES.

iUtlBER OF ELEtjtENTS (DOUBLET aOXES) IN
THIS SgRFACE INCLUOING CONTROL
SURF ACES.

NUUBER OF CCNTROL SURFACES ON PRIilARY
SURFACE.
HAXt MUM NI,,MBER IS FIYE.

2I5)I NUUEER OF CARDS IS Ir

!i
NUIIBER OF LINES ON THIS SURFACE ALONG 

'THICH MOOAL OATA ARE INPUTT *
MAXI ftaui,t NUMBER IS TIENTY. I
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ITEM DATA DESCRtr PTtrON

IF NELAXS = I (SEE VARIABLE BELOI) LET
NLINES = I. { SEE FIGURES 6T 7 )

= I TRANSLATION AND PITCH ROTATION ARE

PRESCRIBEO AT EACH INPUT POTNT'
O ONLY TRANSLATION IS PFESCRIBED'

CONTROL TORO OPTION FOF THE TYPE OF

EXTFAPOLATTON DONE IN THE CHORDTISE
DIRECTIOnT IN INTERPOLATING FOOAL oATA
10 THE AEROOYNAMICS GFID.
LI NEAR .
OUADRATICO
CUB I C.

CONTFOL TOFD OPTION FOR THE TYPE OF

EXTRAPOLATION DONE IN THE SPANTISE
DIRECTTONT IN INTERPOLATING I'IODAL DATA

TO THE AERCOYNA}'IICS GRID'
LI NEAR .
OUADRAT I C"
CUB I €.

*
*
t
*
*
*
ri
t
*
t
*
*
+
t
I
*
I
*
:*
rt

t
*
*
t
:l

a

t

a

. NELAXS
a

a

a

r NICH
a

a

a

. NICH =

a=

a

o NISP
a

a

a

r NISP =
a-

aa a =

0
I
z

t
t
I
*
:l
+
i
t
a
*
t
+
t
t
*
+
*
*
*
*
+
:l
:i
*
t
t

0
I
2

FORHAT = (4I5IO NUHBER OF CAFDS IS I'

+ DATA AFE E|'ITEFED BY SUBROUTINE llODALo

tt
*+*r3:l i*****lt+rl**t+ ****t*** tt:;+:l+t*t t *+:t+***+***+*t+***t*t lttt*t*I}
r*
* MOOAL OATA IRE PRESCRIBEDT STARTING IITTI THE IIOST *
t FORIARDT TIOST trNBOARD LINE ANO PROCEEDING OUTBOARO AND *
* AFTr *
*'t
* PEPEAT rHE FOLLOIING TrO ITEIIS FOR l=1r... TNLINES I
t*
* l8R ... NGP(I ) NUiTBER OF PCINTS ON THE lrtH LINE oF a

i . PRIMARY SURFACE AT IHICH THE IIOOAL DATA .
+ . ARE SPECIFIED' t
r . llAXllruil t\su8ER IS TIELVE' '
+.*
* o XTERlll(Il x COCRDINATE OF THE INBGARD TEFIIINUS OF t
t . THE I.TH LII\E FOR THE PRIMARY SURFACET T

+ . INo {lN LOCALT NOT GLOAALT COORDINATES' I
,ir'
I O YTERXT(II Y COOROINATE OF THE INBOARD TERI{INUS OF +

I . THE I' TH LINE FOR THE PRIIIIARY SVRFACET :}

* r IN' (lN LCCALT NOT GLOBALT COOROINATESI '}
f.*
I O XTEFT2 ( I I X COOROI T\ATE OF THE OUTBOARO TEFiIINUS *
t O OF THE I'TTI LINE FOR THE PRI}IARY '}
:l . SURFACET f N' (IN LOCALT NOT GLOBAL' *
+ . COOFDI NATES' T
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I TEM DATA DESCRI PTION

*
I
a
*
+
+
*
r|
:i
*
*
I

. YTEFXz(I'
a

a

aa a

Y COORDIi\ATE OF
OF THE I'TH LTNE
SURFACET IN. (IN
COORDI NATES I

THE OUTBOARO TERHINUS
FOR THE PRII'ARY
LOCALT NOT GLOEALT

t
rl
+
*
*
*
+
*
r|

t
*
::

SEE FIGUFE 6.

FOFHAT = (l15r 4EtOr0)r
I'TI.{ LINE.

NUilBEF OF CARDS IS I FOR THE

***a *+tt*+**++*t*** 1*+*t+****++ t*t+*tt***tt*+**ttl}tt*+t**:r+rr+t**
*t
:i ENTER (EIGHT VALUES PEF CAFD) r AND ,;
* REPEAT fHE FOLLOTING IfEM FOR J=lr.r.rNGp(ID. r
:i*
* l9F ... YGP(JoI) sPANrrsE cocFDrNATEs ff THE potNTs r
+ O "ALONG THE IITH I-INE AT HHICH INPUT I
I T HOOAL OATA AFE GIVEN, IN. (IN LOCAL *
+ ..! COEFOI NATES'

FORI{AT = (8ElO.Of . NutrEEF OF CAROS IS (NGp( ll-tt/A + I
FOR THE ttfH LINEo

DATA ARE ENTEFED EY SUBROUTINE HODALo

l*** +:t *** **t t++***+ **** +,t++** *****'t +t';*+*:t*** **t*** * *+*t*** +*tt* *
t*

t
*
r;
:l
a
:3

*

*
t
t
t
*
r|

DATA ARE ENTER€O BY SUEFOITINE IIIODALT

*** NO DATA **+* zOR re. LOGIC ITEH
*
* tf TFANSLATION AND PITCH ROTATION ARE PRESCRIBEO AT EACH ** PotNT (NELA)(s = ll ENTER DATA FoR THE FoLLorrNG trEHr *
+ OTHEFTISE (hELAXS = O) OMIT THE FOLLffING ITEH. :;
*t
t*tt *********tt,t++*+ri**:l++** +*tt '},t++'t +**t:l+*+*:l:t**+**t*:l+****+**+ **+

r]
t

* 2lR ... OIST
t.
+.
* or r

AN ARBITRARY CHORDTISE DISTANCE FOR A *
PRIMAFY SUFFACE FROil THE GIVEN LINE TO *
A FEFERENCE LINE ON THICH MODAL +
DISPLACEiI€NTS ARE CALCULATEDT TN' *

t
NOTE THAT I{OOAL DISPLACEMENTS ARE CALCULATED BY HI = Ho +
+ Ao * DrSTr IHERE Ho AND Ao ARE THE DISPLACEHENT AND +
ROTATION OF A POINT ON A GIVEN I.INE AND HI IS THE +
DISPLACEI{ENT OF THE CGRRESPONDING POTNT ON THE NEI LINE. *
THE GIVET\ DEFOFI4ATIONS HO IND AO ALONG A LINE ARET THUST *
CONVERIED fC DISPLACEI|ENTS HO AND Hl ALONG TrO PARALLEL :r
LrNES ANc rHE I0DAL INTEFPCLATI0N rs BASED oN TiESET *

rt
FOFilAf = ( lElO.Ot. NUHBER OF CAROS IS I FOR EACH *
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I TET OATA DESCRI PT ION

* DATA ARE ENTEFED BY SUBEOUTINE FOFIH.
*
l*'i+*+
,l

t
t

+* * ++t t a *l* ta ** *tl*****++*,t*++***:t*+++*+ ***+t*++t+**t:i +**tt *

* 22R ... LOGIC IfEI **,T NO DATA *:f::
*
:l
t*

*
*
*
I

IF A PRIMARY SURFACE HAS Ot€ OF T{ORE CONTROL SURFACES *
IITH FCRTAFD HINGE LTNES (KSURF= Tl ENTER DATr FOR THE *
FOLLOTING ITEIr OTHEPTISE (KSURF = Fl OMIT THIS ITEI{r *

*
t * t* * *,;* ** +*+,i +:l*++ ** 'l+ ***+ **** +*** !t +***+* *:i* * *+**+++a** t*+***l* *
*
t REPEAT THE FCLLCT ING I TEM FOR J=t I r.. I NCS
I STARTING IN€OARD AND PRCCEEDING OUTAOAFDT
*
t 23R ... Xf(Jl X CCORDINATE OF THE INBOARO TERilINUS OF
* O THE J' TH CONTROL SURFACE LEAOING EDGE'
* r IN. (tN LOCAL COORDINATESI
+.
I o Yl ( Jt Y COOROI NATE BF THE INBOARO TERI'INIJS OF
* . THE J' TH CONTROL SURFACE LEADING EDGEr
* . IN. IIN LOCAL COORDINATES)
*.
* r XaIJI X COOFOI NATE OF THE OUTBOARO TEFilINI'S
* O OF THE J'TH CONTROL SURFACE LEAOING
* r EDGEr IN. (IN LOCAL COOROINATESI
*r
* . Y2(J) Y COOROINATE OF THE OUTBOARD TERI'IINUS
* T OF THE JtTH CONTROL SURFACE LEAOING
* ... EDGEr IN. (IN LOCAL COOFDINATES)
rt
+ SEE FIGURE 6.
,t
* FOR l{AT = ( 4E I O .0 I r NUI{BER OF CAFDS 15 NCS .
*
* OATA ARE EhTEREO BY SUEFOUTINE HELP.
*
tt+* t t+,i++r*'la*t trf + t*t*at*+ **+* *t*+****+'|*:t'l ******rl*'tt} tt*'l****** *

:;
*
*
a
*
:l
*
*
+
*
*
*
r]
*
+
:t
I
*
*
+
+
*
*
*
*
ti

+
*
*
t
+
*

2. CONTROL SURFACE DATA ASSOCIATED IITH

l,lODAL INTEFPOLATI ON

*
I
*
I
*
:l

** r*t * a+ t** * t*** ati}** 'tt*:|** *t+* *t* *+ ****+t*t*++** t******r+tll+tt*+ *
ai
* 24R ... LOGIC ITEil
+

*t i NO DATA ,|*r

'l IF A PFII,IARY SURFACE HAS CNE OR MORE CONTROL SURFACES
+ I,ITH FORTAPO HINGE LINES (XSURF= TD ENTER DATA FOR THE
,} FOLLOIING FIVE ITEI,S OTHEFIISE (KSURF = F) OI.IT THESE
* ITEMS.
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I TEH OATA OESCR I PTI ON

**t*r3*t+**1*t+l**+it***l:tt***t**'l **r[*l+**:}t**l*+*++*+*tl}:]***:]tr]t**
t
*
t
*
*
r 25R
*
*
*
*
t
I
*
*
t
t
+
+
t
t
*
:|
*
*
*
t
+
+
t

THE FOLLO'ING
APPLICAELE TO
NLTNES IS THE

.. . NLINES
a

a

a

. NELIXS =
a

a-

a

. NICH
a

a

a-

. NICH=O
a-t

a-G

!

r NISP
a

a

a

o NISP = 0
a
I

... = 2

... NGP(L
a

a

a

a

r XTEFHT(I}
a

o

a

o YfEFHt ( L

FIVE ITEiIS ARE ENTERED ONCE AND ARE
ALL THE CBNTFOL SURFACES. THE VARIABLE
TOTAL FOR ALL CCNTROL SURFACES.

NUMBER OF LINES ON ALL CONTROL SIJRFACES
ALONG UHICH HOOAL DATA ARE INPUTo
I4AXIHUII. NUUEER IS TIENTY

I TRANSLATION AND PITCH ROTATION ARE
PRESCRIBED AT EACH INPUT POINTT

O ONLY TRANSLATION IS PRESCRIBEDo

CONTFOL TORO OPTION FOR THE TYPE OF
EXTRAPOLATICN OONE IN THE CHOROIISE
DIRECTIONT IN INTERPOLATING IIODA- DATA
fO THE AERODYNAilICS GRtrDr
LI NEAR.
GVADRAT IC o

(UB IC.

CONTROL UORD OPTION FOR T}E TYPE OF
EXTRAPOLATICN DONE IN THE SPANTISE

DTRECTIONT IN INTERPOLATING I'IODAL DAYA
TO THE AERODYNAi'ICS GRtrD.
LT NEAR.
OUADRATI C.
CUBIC.

NUITIBER OF CAR DS I S I e

NUT,IBEP OF POINTS ON THE IITH LINE OF
CONTFOL SUFFACE AT THICH THE MOOAI. OATA
ARE SPECIFIEO.
TAXIMUM NUMBER IS TTELVET

X COOROINATE OF THE INBOARO TERilINUS OF
THE ITTH LINE FOR THE CONTRq. SURFACE'
IN. (IN LOCA. COORDINATESI

Y COORDINATE OF THE TNBOARD TERI'INUs OF

+
*
*
*
*
t
t
't
:t
:i
*
t
t
t
:;
ti
:l
*
*
:l
ri
t
I
+
*
*
!t
*
*
:|
+
*
+

+ FORiIAT = (4t5r.
t;

+ DA.TI ARE ENTEREO BY SUBFOUTINE MOOAL.
*
*t*:;tCt**:l:ttt +*a ll*{*** +* t*** *+ t** ** t+**,}***+ ****++*+**'l:}'f ++*ttit *
*
:|
t
*
I
t
t
I 26R
rt
*
*
*
+
*
*
*
*
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I'OOAL DATA AFE PRESCRI EEDT STARTING TITH THE IIOST
FOFIARDT IIOST INBOARD LIt'lE ANO PROCEEDING OUTBOARO AND
AF T.

REPEAT THE FOLLOTING TrC lfEuS FOR f=lr.orINLINES

!t

t
t
t
*
*
a
ri
+
:l
:l
*
+
rt

t
t
I



I TEil DATA OESCFI PTION

* . THE IITH LINE FOR THE CONTROL SURFACET :l

+ . IN. (IN LOCAL COORDINATEST r
*.*
* O XTERI'z ( I I X COORD I NATE OF THE OUTBOARD TERX INUS 'T

+ . OF -THE I.TH LINE FOR THE CONTFOL :}

t r SUf;FACEl IN. (IN LOCAL COORDINATESI *
:lo*
* O YTERI'2(II Y COORDINATE OF THE OI/TBOARO TERI'INUS *
:T . OF THE IITH LINE FON THE CONTFOL I
* rr r Sr,rRFACEr f N. ( IN LOCAL COORDINAfESI *
:tl
* SEE FIGURES 6 AND 7.
*
* FORI'IAT = ( IIS, 4E!OIO}. NUMBEF OF CARDS IS

t
ri

1 FOR YHE *

*o

+ ...
*

* I' TH LINE. I
+*
* DAfA ARE ENfEREO BY SvBROUTII\E IiODAL' *
t*
**i+ + 'i t*13 tt + *tt*+*+ 'tt + * **** t *** **'; * *+ *t*t:i** ta!***+* **t****:3*t't*t t
**
* ENTER (E IG}{T VALUES PER CAFD} r ANO :}

* REPEAf f HE FOLLOI ING ITEM FOF J=l r r lr NGP( t ) ' t
.**
* l'tR ... YGP(JoI| SPANTI sE CooFDINATES OF THE PCINTS *

ALONG THE I ITH LINE AT THICH INPUT *
ITODAL DATA AFE GIVENT IN. (IN LOCAL +

COOFOINATES I

* FOFItAT = (8EIO.0D. NUMBER OF CAROS IS (NGP( Jl-ll/8 + I :3

* FOR THE I'TF L t trE r *
*'
* DATA AFE ENTERED EY SUBROUTINE MODAL. *
*'
*+*:ta:l:t*l **l+*rf**+:i****a**!t *:lt* t*:)*+t;*+***tt* I *t*t***t+*!*'3t;**tf +

**
* 2aR ... LOGIC lfEf' *** NO DArA *+*
*t
T IF TRANSLATION AND PITCH RCTATION ARE PRESCRIBED AT EACH '}
*PoINT(NELAXS=l)ENTERDATAFoRTHEFoLLoIINGITEIII.
*oTHERHISE(NELAxs=oloillTTHEF{,LLoIINGITEHTa
*t
*+***a*+**t*t**+*trlt*'t**+**+*+*******:t*++***t+***+t3*tl:t**++****+*:3
tl

*
*

* 29R ... DISI
*.
*.
* orr
*

AN ARBTTRAFY CHORDTISE DISTANCE FOR

CONTROL SURFACE FRO}I THE GIVEN LINE
A REFERENCE LINE ON THICH TIODAL

OtSPLACEI.IENTS ARE CALCULATEOT INo

A
TO

t
t
*
I
i
*
t
*
:i

*
*
t
I

NOTE T}iAT UOOIL DISPLACEI'ENTS ARE CALCI,'LATED EY HI = HO

+ AO * DISTT IHERE HO AND AO ARE THE OISPLACEI{ENT ANO

ROTATION OF A POINT ON A GIVEN LINE ANO HI IS THE

DISPLACI,IENT OF THE CORRESFONOING POINT ON THE NEU LIt€O
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ITE}1 DATA DESCRI PTION

THE GIVEN DEFOFHATICNS HO TND AO ALONG A LINE ARET THI'SI
CONVEETEo TO OISPLACEMENTS HO AND HI ALONG TTE! PARALLEL
LINES AND THE IOOAL INTERFCLATION lS BASEO ON T|€SEr SEE
FIGI/RE 7.

+
I
*
t
+
rl
*
*
t
+

FORIAT = ( lEt O.O! .
CONTROL SURFACEO

DATA AFE ENTEF€D EY

NUI4BEF OF CAROS IS I FOR EACH

STTBROUT I NE FORII .

*
:*

I
*
rl
+
+
*
+
r*

*
:;
*
rl
*
*
:l
*

t
*
*
*

*
+
*
*
*
t

**+ ri*t t**** ++ t+** +* t;+ ti**t'l t *:lttt rlrl+**:t'} '}*rl *+:t+*tr;$+l***t*++++++* *
**

:r
3O BOOY SIJFFACE DATA ASSOCIATEO TITH T'OOAL INTERPOLATION +

---------- *
*

**+:l* + *:I* *** 'l ***+t*l *ti:|*+** *rl+*l ** *:l +**:l* *ri:i*!t* **+*:I**:t+**+****+ *
+
+ 3OR .T' LOGIC IlEH *** NO DATA *+I

IF BOOIES THAT AEFOOYNATTIICALLY INTERACT TITH SURFACES
ARE INCLUDEO Ih THE ANALYSIS (NA GREATEtr THAN ZEFOI
ENTER DATA FOF THE FOLLOTING TrO tTEllSr OTHERIISE (NB =
OI OUIT THESE ITEIIS.

*+* t* *** * *tl +**rt******:}****:t ** 'f * * *+++ **:t**++****+tt* * 1t:3**t**t* t* +
**

REPEAI THE FGLLOIING TTC ITEfI,S FOR
EACH BODY FOR J=l r.. r rNB

*
*
*
*
t
+
rt

*
::
t
rt
*
*
*
r3

t
*
*
*
*
rl

*
*
:i
l}

*
t
t
*
*
rl
t
t
*
*
*
*
*
r;
*
r;
*

3lR .r. NGP
a

a

a

a

a

!

a

a

a

a

NSTR IP

t\Ul'tBER OF PCINTS ON THE JiTH BOOY AXIS
AT IHICH }'ODAL DATA ARE PFESCRIEED.
XAXIMUfi{ NUMEER IS TTENTY.

NUMBER CF INTEFFERENCE PANELS (OR
STRTPST ASSOCIATED IITH THE J!TH BODYT
INTEPFERENCE PANELS ARE ALLOilED TO BE
CNLY ONE ELEIiENT IIOE (NS = 2 IN ITEi,t
6RI. A PARTICUI-ARLY TIOE PANEL SHOULD
BE REPLACEO TITH TTO OF MORE PlfiFLST

trNDEX OF TtlE FIRST SUCH INTEFFERENCE
PANEL ASSOCIATEO TITH TI{E JTTH BODYT

. IPANEL
aaa

FORiIAT = ( 3I5 ). NUi'IBER CF CAFDS I S I "

DATA ARE ENTEFED EY SUBROUTINE BEINT

+*:ir}**r;+* ** tl **:3*+**:;:t *+*+ ** ** ** + ** t* *a**t*!t**+rt***:t*****+ !:+r3*** * *
**
+ ENTER (SIX VALUES PEF CARD', ANO
+ REPEAT THE FOLLOIING ITEM FOF J=lro..rNGP
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:l::
r 32R
*
+
t
+
*

DESCRI PT I ON

:T DATA ARE ENTEFEO EY SUBRDUTINE EEINI *
+*
+**+l*+t**t+*t*'I*:t+**+* ***:}*+*l**ti+***t******+***l*l+**********t*
*
+ 33R ... KLUGLB = I PRINT GLCAAL GECilETRY'

a

a

a

IHIS tS THE GEOIiIETRY AFTER
TRANSFCFTTIATIONS xO( Ill YO( I)e Z0(I lr
ANO GGIIIAS{ I ) ANO X8O( J) r YBO( J} r AND

ZBO(J) HAVE BEEN APPLIEO.
= O NO DISPLIY

+
t FOFHAT = (flsrr NUHBEfi CF CAFDS IS lr
*
T DATA ARE ENTEFED BY SUBFOUTINE RODDEN. T

*a
i+*,i* **:: ***t*+* * *+* t***t+** t*t* *:t*** +*******t*********l**:l**+:3t* *
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DATA

.r. XGP(Jl
a

aa a

STREAMTISE COORDINATES OF EACH POINT AT
IHICH MCOAL DATA ARE PRESCRIBEOT IN'
(TN LOCAL COORDINATESI

:t
a
t
:|
*
*FORMAT = (6EIO.O) r NIJHBER OF CARDS IS ( NGP'T I/6 + I T

*
+
*

+
+
t
*
t
*
,l
rt
I
:i

*o

* or r



ITEH DATA OESCRI PT ION

it*+ + t + tl + ++ + + + t* ,i t* :|* ttl :3* *+ *+** :l +*i + :l *+'|+* * * * rt +**!f t $ ++**t* **** ** *
t
a
*
I

*
+
+
i

t
*
t
*
*
:t
+
t
+
*
tl
:i
t
*
t
+
+
*
t
*
,:
*
*
:|
t
*
r]
*
,l

Co SUPERSOIJIC AERODYNAiIICS USING HACH BoX PFOCEDT RE

l:l
t*tt* *+***'lt++:it:3t+lt+* r*** +**r* tt***+**t:3**t+******t**+**t*+rt*:|
*
* lll ... LOGIC ITEil
I

*** NO DATA ***

I IF THE ItllCH EOX PROCEOURE trS TO BE USED (LC(2ID = 2l t
* ENTER OTTA FOF ITEi{S TIO TO TUENTY SEVEN. OTHERIISE +
. (ac12t, ooEs NoT EosAL 2' OittT THESE tTEUSr *
*t
*t*l+ t*t:tt *+t l****+ t****:}**+* a+ * t++t tt:;l***+t * + *t* *'; lt**3l a** *i;* *
'}* 2U ... KSURF = T
f.
:t
t
*
+
*
t
+
+

'l
+
:t
+
:3

*
*
+
*
*
t
t
r;

t
*
t
*
t

=f

NBEL

NPIF

l**:}*******+*t*'ltt*'}*t:;ttt***:i****+'l*lrt't**t:|+*+*+t***'l*:3*!f t*+*,}:l:i*
t:l
* 3tl oo. LOGTC ITEI t** NO OATA ++t
r;
* IF A SURFACE FAS ONE OF I,ICFE CONTROL SUFFACES (KSURF =
* TI ENTER OAYA FOR THE F(I.LOWING ITEM' OTTIEFUISE (KSIJRF =
. FD OTIT THIS I TEH.
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a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

o LINC
a

aa a

=t

=f

=t

=F

=l
=P

AT LEAST CNE OF THE PFIIIIARY SURFACES
HAS A CONTROL SURFACE.
NO CCNTROL SURFACE.
THEN A CCNTROL SURFACE IS PFESENTT
TODAL INTERPOLATION IS DONE
SEPARATELY OVER THE AREA AFT OF THE
CONTROL SURFACE LEADING EOGE.
CONSEOUENTLYT frlODES ARE DISCONTINUOUS
CHORDIISE AT THE CONTROL SUFFACE
LEADING EOGE AM) SPANIISE AT THE
CONTROL SURFACE EDGES. S€E FIGUFES 5
AND 6.

BOX ELII{INATICN IS TO BE USEO IN THE
OI APHRAGI' REGIONO
NE ELII'I NATION.

LIST PRESSIJFIE INFL'.,ENCE COEFFICIENTS.
NO DISPLAY.

LI ST AIC I{ATFIXT
IF LC(22) = -t LET LINC = Fr
NO DISPLAYI

t
tl
r:

t
t
*
r;

*

FORMAT = (4L5lr NUI{BER OF CARDS IS !.

DATA ARE ENTERED BY SUBFOUTINE MACHT



I TEM DATA DESCRIPTION

****f **+**+ t****t*tl*At**+***:|**'}***:f **:l**t*t*r3****rll*,tt3****t*ttlt +
**
I
*
I
a
t
+
+
t
I
t
*

t
+
a
+
t
*
*
rt
*
+
+
*
I
*
+
!}

*
*

ENTER (FTUE YALIES FEF CARDIT 
'NOREPEAT THE FOLLOIING ITEiI FOR I=l ro..rLC(31

+
+
*
*
t
a
+
*
t
*
t

*
*

oF+
*

THEN *
*

|t i+!t+ t**+ *+:!l*r* tt:f tt++t**rt *++**:;+:t:t +!i*+** 'l+tt***+++,la***tt*'lt*:i*,t*

4M ... NCSS(Il
a

aa a

5H r.o NSIA(I)
a

a

I

aaa

FORII{AT = ( 5I5, r HU}IBER oF CARDS IS (LC( 3D-l t /5 + I o

OATA ARE ENTERED BY SIBFO.Tf INE I{ACH.

ENTER (FIVE VALUES PER CAFD'' AND
REPEAT THE FOLLOIING trTEil FOR I=lroerrLC(31

NUMBER OF CONTROL SURFACES ON EACH
PRII'ARY SURFACEO
HAXttluIt NUt!BER IS FfVE.

CLLES FOR THE AEROOYNAI'IC SYHUETRY ON
EACH SUFIFACE.

= I SYMI,IETFICiL ABOUT Y = O.
=.I ANTI SYiIIITETRI CAL
= Q NT] SYI{i,ETFY ABOUT Y = O.

*
r;
I
:3

*
*
*

*t*t'*t:t** **:t ***:t 'l **'}**t**** *+ ** *t**:t +++**** t+**a+*$*tl+**tt*a**l} *
*t

IHEN NSAA(L = t OR -lr THE EFFECTS oF A REFLECTION
THE SURFICE ABOI.,T Y = O AFE INCLUDEO TITH EITHER A
SYIi{HETFICAL OF ANTISYI,IHETFICAL REST,LTANT LOAOTNG.
NSAA( I, = O NO SURFACE REFLECTION EXISTSo

:3

FORilAT = ( 515) r NUI{BEF OF CARDS IS (LC(3l-ll/a + lr *
*

OATA ARE ENTEFED EY SUtsFOUTINE I{ACH. +
t

. LOG IC ITE iI t** NO OATA 'l+*+ 6lt
*
+
*
*

aa

IF
=

LIFT AND TOXENT COEFFICIENTS ARE TO
I ) ENTER DATA FOR THE FOLLOTING ITEMT
OI OXIT THIS ITEi{.

*
+

BE LISTEO (LC(8I *
OTHEFTISE (LC(A' *

:t
*:t
'l+*:i:tri** ti+**:: t*r|*i*:t:l:l+ **:l* ';*:t*t*+*+****:i**+*:3t*:l* *tlt:t*:l:3 ***:}*tt '}

ENTER (FIVE VALUES PEF CARD' T AND
REPEAT THE FOLLCTING tTEf{ FOR I=IO"'rLC(3I

*
t
rI

*
*
*
*
t
*

t
*
t
t
*
*
*
rl
*

7M ... KPLOTII)
a

a

a

aaa

CLTJES FOR DISPLAYING PRESSURES AND
STABILITY COEFFICIENTS ON EACH
PRI14ARY SURFACE.

= t DISPLAYI
= O OG NOT DISPLAY
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I TEM OATA DESCFIFTIGN

t FORIiAT = (5I5). NUIIBEF OF CARDS IS {LC(31-lr/5 + lr
ri
+ OATA AFE ENTERED BY SUBFOUTINE IIIACH.
+
** * **:3t+* *+****tlt:l* *+ +* **** **:f *t+*t:t {.**:} *t** * *+****'t**:}:}t}t**+***:}
*
* 8H ... LOGIC lfEH
*

+** t\C DATA +**

i lF BOx ELI illt(ATION IS TO BE USEO IN THE DIIPHRAGiI REGION
* (NBEL = TI ENTER DATA FOF THE F(LLOTING ITEI{T trTHERIISE
+ (NBEL = F) OMIT TltIS f TEH.
+
+*+*+ * *** +**** *** *:3 * * ** ++*rt** t * lt*** *l,l*,t* *+*+l*** *****t+**t*rt+ *
*t|

I
*
*
*

+
+
*
*
*
+
:i

*
+
*
*
:i
tt

*
*
*
:;
,i
+
t;

rt
*
ti
+
tt

*
rf
*
+
*
+
*
:t
*
*
t:

+

ENTER (FIVE VALUES PER CAFDI r ANO

REPEAT fHE FOLLOTING ITEt! FOR t=lrr..rLC(31

9M ... BE)((Il
a

a

aa a

FOR EACH PFIIIARY SURFACE THE DISTANCE
FORTARD OF THE LEAOING EDGE BEYOND
UHICH THE OTAPRAGM BOXES ARE TO BE
ELIt'INATEDI IIi'

INDEX OF THE FIRST CHORD OF BCXES FOR
THICH PFESS\,RES ARE TO BE DISPLAYEDT
CONSIDER THE CHOROS TO BE NUI4EERED
CCNSECUTIVELY FROM THE ROOT TO THE
TtP STARTING TITH THE ROOT CHORD AS

NUMBEF ONET

NUiSER OF BOX CHOROS BETIEEN THE
CHORDS AT UHICH THE PRESSURES ARE TO

FASTOP-FOP.AFAI{

t****+******rl***t+++*++ ** *+ *r; 'i:it** +* l*:t*:|rltF***'3*:::l*:;**:i*+****ttt:3
a:i
* l0t4
+
:|
*
t
*
*t:t:;t *++ * ** *l l+t* *+ ** ll} **:i t *+ ** * t+* * * ******** * **+**:l*+!F+**!it+ **t+
g*

aa

IF

=

FORMAT = ( sElO.0l . NuirEER oF GARDS IS (LC (31-ll/5 + lo

DATA ARE ENTERED BY SUBROUTINE MACH.

. LOGIC ITEt' r*+ NC DArA r+*

LIFI ANO I{O}ENT COEFFICIENTS ARE TO BE LISTED {LC( A}
II ENTER DATA FOR THE FGLLOIING ITEi{T OTHEFTISE {LC(8I
O ) Oi4IT THIS ITEM.

REPEAT THE FOLLCUING ITEM FOR EACH
pRIMARy SURFACE FOR I=tr...rLC(3)

IF PRESSURES AFE TO AE OISFLAYEO (KPLOT(I} = TI ENTER
DATA FOR THE FCLLCTING ITEMT OTHERTISE (KPLOT(II = OI
OI,| IT TH IS ITE I,' FOF THE I ' TH SURFACET

*
+
*
ri
*
t
+
* I lH
*
:l
+
+
*
t
*
*

... LZ(lt
a

a

a

a

t

a

. LINC(I I
a

*
*
+
+
*
+
*
*
*
tl
*
+
rt
+
*
*
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I TEM DA TA DESCRIPTIEN

* oo o

*
BE PRINTED.

:t FORUAf = ( 2151. N\,,MBER OF CAFOS IS LC(3).
+
+ DATA ARE ENYEFEO BY SUBROUTI NE llACHr
*
**:t* + t*+*+t*t++*t ****+*t*****:l*******l******+*t+r3:i*****rt,;***'it** 'l

*
+
!t
*
t
*

*
*
a
*
r l2H
*
*
*
!i

*
r!

*
*
*
*
r;

I
*
*
*
+
*
t

*
t
*
* l3M
*
+

'}*
f
*
*
:;
*
*
+
t
*
*

NCTER( I )

RE PEAT THE FOLLOU I NG S I XTEEN I TEI,IS FOR
EACH PRIi{ARY S{,RFACE FOR t =lr...rLC(3)

t
+
*
*
I
+
t
*
*
+
*
*
t
*
a
+
I
ri
*
tt
+
t
*

r.. NCLEF(Il
a

a

I

a

a

t

a

a

a

. NI'BTII
a

aa a

FORi{AT = (3151"
SURFACE.

N\,,I{BER OF LINE SEGUENTS TO DEFINE THE
LEAOING EDGE PLUS ONE FOR THE ITTH
PFII,tARY SURFACE.
T4AXI iiUH NUMBER IS TTTENTY.

NUMBER OF LINE SEGIiENTS TO OEFINE THE
TRAILING EDGE PLUS ONE FOR THE I'TH
PRI MARY STJFFACEO
TIAXI I'UIi hUI4BEF I S TTENTY.

NUfI'IBER OF UACH BOXES DESIRED ON THE
SUPFACE. ilAXItr{UM NUMBER IS THFEE
HUNDRED AND FIFTYT (SEE FIGURE 8I

NUI'BER OF CARDS IS I FOR THE I'TH

.NCLER( I I

LEADING EDGE
INBOARD TO

DA'A ARE ENTEFED BY SUBFOUTINE EVOVLE.

+***+* *t +l}* * a +**a+****:l a*+* I + +* +** *:| *+*+|} *'r+****at*J}al *t:l*+**+*+:l
**

ENTEF (EIGHT \,ALgES PEF CAFDI T AND
REPEAf THE FOLLCI ING I TElil FOR J=t r . o .

... CLEXF{Jrll X COOFOINATE OF YHE
BREAKT SEQUENTIALLY'
GUTAOARDT INr

Y COORDINATE OF THE LEADING EDGE
BREAXT SEGtlENTTALLYI INBOARO TO
OUTAOAROT INr

BREAKS INCLUDE THE ROOT AND TIP. SEE FIGURE 8.

FORMAI = (8EIO.O). NUHBEF OF CARDS IS (NCLEF(Ir-fl/4 !
I FOR fHE I'TH PRItltARY SURFACE.

DATA ARE ENTEFED EY SUBFOUTINE EVOVLEO

'i*** * +*** a* * t *t:lt**+*'l* * +*t; **** *** + * t' tt**:lt't*'i***t* **:i+:3 ++t*t*+t t

FASTOP-FCP-AFAI,I
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a

a

. CLEYR( JrI
a

aaa

+
+
,|
I
+
rl
t:

a
a
t
t
*
+
*
i
+
I
t



I TEI{ DATA DESCRIPTION

* ENTER (EIGHT VALUES PER CAFDI T AND *+ REPEAT THE FOLLGIING ITEH FOR J=lr.rorNCTER(I) :f
l+
t l4r ... crE)lR(Jrr ) x cooRotNATE oF THE TRATLTNG EOGE .
' E BREAKT SEOUENTIALLYT TNEOARD TO *I r OUTAOAFD r IN. !:
f.t
I T CTEYR(JTI' Y COORDINATE OF THE TRAILING EOGE 

'. T EREAKT SEOUENTIALLYT INBOARD TO Tt ...
I

OUTBOAROT INe

r BREAI(S rlELUoE THE FooT AND TrPD sEE FTGURE 8. .*:;
* FoRtrAT = (SElorol r NUTBER oF CARDS rs (NcrER( rl-r )/4 + ** I FOR T}IE I'TH PRIMARY SURFACE. Tt+
I DATA ARE ENTEREO BY SUEFOUTINE EVOVLE. ***
t++*+*** ***t:ll**13**t++t**+***t+******:l+l***+********rt+*:i****t++*l
+i
f Ir PRIi,ARY SURFACE OATA ASSOCIATEO UITI.I I

,l
*

*
t
I
+
*
,
I
+
*
+
*
*
'}
a
*
*
*
*
*
r;
*
t
,}
*
+
*
t
t
I
t
t

UOOAL TNTEFPOLATION
t
*
:i
t
*
+
:l
tl
*
*
*
t
t
:i
I
:l
+
+
t
*
*
,*

+
*
*
*
r:

+
*
+
:l

l5H ... NLINES
a

a

a

a

a

r NELAXS = t
a

r=O
a

o NICH
a

a

a

r NICH=O
.=t
.=?
a

o NISP
a

a

a

. NISP=0

.=l

... = 2

FOFI!AT = (4IS).

NUMBER OF LINES ON THIS SURFACE ALONG
THICH i{ODAL DITA ARE INPUT.
YAXIHUaT{ NUi4BER IS TIENTY.
IF NELAXS = T (SEE VARIABLE BEL0U,
LEtr t{-lNES = l,

TRANSLATICN AND PITCH ROTATION ARE
PRESCRIBED AT EACH INPUT POIN?.
ONLY TRANSLATION IS PRESCRTBED.

CONTROL ICRD OPTION FOR THE TYPE OF
EXTRAPOLATION DONE TN THE CHOPDIISE
DIRECTIONT IN INTERPOLATING IIODAL
DATA TO THE AERODYNAMICS GRTD.
LINEAF.
OUADRAT I C o
CUB I C.

CONTROL TCRD OP?ION FOR THE TYPE OF
EXTRAPOLATICN DONE IN THE SPANTTSE

DIRECTION, IN INTERPOLATING T'ODAL
OATA TO TlrE AEROOVNAI{ICS GRIDo
LINEAR.
OUADRATI C.
CUBI C r

NUHBER OF CARCS IS I.
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ITEM DATA DESCR IPT ION

t OATA ARE ENTERED BY SUBFOUTINE llODAZo
*
,I,3*t**** * *tt**** *{*l I t**:}****** t:l*:t*:}***t* t,*+***:}'lt**+t+* *l***t3:} I
:i
* ilOOAL OATA ARE PRESCRIBEDT StrAFITING TITH THE I{OST

I FOFiAFO, itosr INBOARO LINE ANO PROCEEDING OUTBoARD AND

+ AFf.
ri

REPEAT THE FOLLOTIN6 TIC tTEi{S FOR I=ITO'OONLINES
*
* l6tl ... NGP(Il
:1 .
fr
*.
to
* . XTERIT(It
*.
*.
t.
i O YTERMT(I,
*.
tt.
+.
* r xrERil2(Il
t].

+.
to
* r YTEFUz(II
t3.
* ...
* *

*
t

FOR THE I
+
:l
+
*

. SEE FIGUEE 5.
*
* FOR|TAT = (flsr 4ElOoO). NUMBER OF CAFDS t5 I
:} I'TH LII{EO
t
* DATA ARE ENTEFED BY SUBFOUTINE MODAZT

t
***** *t***t**t****+** ****:i*tt*a+***+**+*:i*****+****tla*******:;l*'i

+
t

r!
t
rl
*
*
a
*
*
*
*

NUITIBER OF PCINTS ON TIIE I'TH LINE OF

PRIMARY SLNFACE AT UHICH THE IIODAL

DATA ARE SPECIFIEDT
HAXI IIUI{ NUI{BER IS TIELVE. *

t
X COORDINATE OF TTIE INBOARO TERIIINUS *
OF THE liTH LINE FOR THE PRIilARY T

SUFFACET IN. *
:t

Y COORDINATE OF THE INBOARO TER}TINUS :I

OF THE I'TH LINE FOR THE PRIT{ARY *
SvRFACET INo :l

*
X COORDI NATE OF THE OUTBOARO TERHINUS 'OF THE t'TH LINE FOF THE PRTHARY *
SURFACE; IN. *

*
Y COORDINATE OF THE OUTBOARD TERI'INUS *
OF THE t'TH LII€ FOR THE PRIIIARY *
SURFACET INr *

+
:i ENTER (EIGHI VALUES PER CARDI r ANo
* REPEAT fHE FOLLOUING ITEI'I FOF J=lr"'rNGP(I)'
*
* l7l{ .. . YGP ( Jr I t SPANUI SE COORDINATES OF THE

t T ALONG THE I.TH LINE AT IHICH
+ . . . tlODAL DATA ARE GI VEN r IN r
+
* FORfr{AT = ( 8El 0 r 0l r NUII4EEF OF CAR OS lS ( NGP( I
:} FOR THE ITTH LINE
*
* DATA ARE ENTEFEO BY SUBRO9TINE I'iODAZI

*
*
:i
t

POINTS *
INPUT *

*
*

l-ll/a + I t
*
+
*

FASTOP-FOP-AFAt'l
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I TEH DATA DESCRIPTIGN

+*'l** '| *+:t *:l +*+** * +*** **:r*+* * * ** * *'[ ** * +*****++ **f **t'}**:]*t*t:]*t** t
tta
* l8M .o. LBGf C If Et, +++ NC DATA ***
*
* TF TRINSLATION AND PITCH ROTATTON ARE PFESCRIBED AT EACH
* POINT (NELIXS = lt ENTER DATA FOR THE FOLLOh,ING ITEHr
* OTHERTISE (NELAXS = O ) CMTT THE FOLLOIING ITEI{.
*
***t* **+ *+* *********:t t*:|rt***:tt+ + +* *:Frl+*::****+**ll * ++***+**:t****l+ t
*+

*
*
*
ri
t;

t

t
*
*
*
*
t
*
t

t
*
*
+
*
I
*
t
t
:t
*
*
*
*
*
t
*
+

*
I
+
* 2l l,t

I
*
+
*
*
t
*
*

ro o Xl(Jl
a

a

a

. Yl(Jl
a

O

a

r X2(J)

t9H . r. DISf
a

a

ta a

FORI,IAT = {lElO.Of o

PRIHARY SURFACE.

DAIA ARE ENTEFEO 8Y

At\ ARBITFARY CHORDIISE OISTANCE FOF A
PRIiIAFY SUFFACE FROM THE GIVEN LtNE
TO A REFEFENCE LINE ON THICH IIOOAL
DISPLACEI{ENTS ARE CALCULATED. IN.

NUilBER OF CAROS IS I FOR EACH

SUBFOUTINE FOFIU.

t
a
*
*
t
*
:l
,l
*
ri
*
:l
*
*
+
*
:i

't

NOTE THAT TiIOOAL OISPLACEUENTS ARE CALCIJLATED BY HI = HO
t AO * DISII IHERE H0 AND A0 ARE THE OISPLACEMENT AND
FOTATION OF A FCINT ON A GIVEN LINE AND HI IS THE
DISPLACEI4ENT OF THE CORRESPONOING POINT ON THE NET LINE.
THE GIVEN DEFOFIIATIONS HO AND AO ALONG A LINE ARE, THUST
CONYERTED TO OISPLACEiTENTS HO AND HI ALONG TIO PARALLEL
LINES AND THE I,IOOAL INTERPOLATION tS BASED ON THESE.

t*+** t**l*+*l *+t **:tt****tt t* trt ***rt+***:iti*+**:t't+'t+**+t******++:;**:l*
*g
* 20t{ ... LCGIC ITEIT,
+

*T* NO DATA +*+

IF A PRII{ARY SURFACE HAS CNE OF MORE CONTROL SURFACES
rITH FORIARO HII(GE LINES (KSURF = TI ANO THE I'TH
PRIilARY SURFACE HAS CONTROL SURFACES (NCSS(I' GREATER
THAN ZERC' ENTEF OATA FOR THE FOLLOUING ITEH, OTHERIIISE
(KSgRF = FI AT\D (NCSS(I 

' 
= OI OTIIT THIS ITEH.

**+***+* **** * tt*** 'l:tt:t:l*:i*'t+** * +*+*t+ *+rt******** +***+ t*+*t+:t*+t** *
rl+

*
*
t
t
*
*

REPEAT THE FOLLCTtrNG ITEM FOR J = lr.,.r NCSS( I)
STARTING INBOAPO AND FRCCEEDING OUTBOAFD

*
*
*
t
*
*
*
*
*
*
I
i

X COORDTilATE GF THE INBOARD TEFHINUS
OF THE J'TH CONTROL SUFFACE LEAOING
EDGEr IN.

Y COOADINATE OF THE INBOARD TERIIINUS
OF THE J'TH CCNTROL SURFACE LEADING
EDGET IN'

X COOFDI t\ATE OF THE OUTBOAFO TERIIINUS
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I TEM DATA

a

a

a

. Y2( Jl
a

aaa

SEE FIGURE 6r

OESCRI PTION

OF TI,IE JITH CONTROL
EDGE r I N.

Y COORDINATE OF THE
OF THE JITH CONTROL
EDGE r [N.

SURFACE LEADING

flTTBOARD TERI,IINUS
SURFACE LEADING

t
*
I
*
*
:;
*
t
*
ri
*

:l
*
+
*
*
t

FOf,lilAT = (4ElO.O)r NUMBER OF CAROS IS NCSS(I)r

* DATA ARE ENTEFEO BY SUBROUTINE HELZ. *
t*
*****t**+****t**al**t t***** +**+ +****'l*ri**++*:t***** *:t********+*t*:l

2. CONTROI. SUFFACE DATA ASSOCIATED TlTH

i{OOAL INTEFPOLATI ON

t*a f t+t*:t**:l+t*r; l} *:l+t** ** ** 'l**+ * +* + *****+ **+*+*tt * +*l*+** *****t* +

t*
* ?28 .o. LOGIC ITEM
t

*** NO DATA r.**

I IF A PRIHARY SURFACE HAS ENE OF fTIORE CONTROL SURFACES *
r ItrTH FERTARD HINGE LINES ( KSUFF= T) ENTEF DATA FOR THE *
* FOLLOTING FIVE ITEMS OTHERTISE (KSURF = FI OT'IT THESE T

+ ITEtlS o +

It
t* 'i:| * *t* a++ri,ittt tiI l**t +**i *t f + 't**a,itl}*t,l****,;+tla***+***t*:ltl**t;* *

a
:l
*
t
*
t
+
t
*
*
*

t
*
*
rt
+
:l

*
*

+
:l
*
*
*
*
*
*
*
+
a
*
*
,i
*
*
t
*
*
:t
*
*

a

a

a

a

a

a

a

a

a

a

o

a

a

a

THE FCLLCYING FIVE ITEMS ARE ENTERED ONCE AND ARE

APPLICAELE TO ALL THE CCNTFOL SURFACES. ACTUALLY TTEI{S
OEPENDENT UPON THE VARIABLE NLINES ARE ASSOCIATEO IITH
ALL CCNTROL SURFACES'

*
+
I
+
:l
t
*
+
*
t
t
t
'}*
*
*
{
*
*
r;

t
a

23la ... NLII{ES
o

NUI'BER OF LINES ON THIS CONTROL
SURFACE ALONG THICH IIIOOAL DATA ARE

I NP\rf o

t{AXT ft.tUI' NUMBER IS TTENTY.
IF NELAXS = r (SEE vARIABLE AELOI)
LET NLINES = l.

TRANSLATION AND PITCH ROTATION ARE

PRESCRTBED AT EACH INPU' POTNTO
0NLY fFANSLATION l5 PRESCRIBED.

CONTRGL TCRD OPTION fOR THE TYPE OF

EXTRAPOLATION OONE IN THE CHOFOIISE
DIRECTION' IN INTERPOLATING MODAL
DATA TO THE AERODYNAI,IICS GRID.
LI NE AF.

FASTOP-FOP.AFA}I
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I TEM OATA OESCFI PTI ON

OUADRATICo
CUBI C t

CONTROL TGRD OPTION FOR THE TYPE OF
EXTRAPOLATICN DONE IN THE SPANIISE

DI RECTI ONr I N I NTERPOLAT I NG I{OOAL
DATA TO THE AEROOYNAMICS GRID.
LI NEAFI .
OUAOR AT I C.
CUBIC.

NUMBER OF POINTS ON THE I'TTI LINE F
CONTROL SURFACE AT THICH THE MOOAL
DATA ARE SPECIFTED.
l.lAXl MUll NUIIBER IS TIELVE.

X COCROINATE OF THE INBOARD TEEMINUS
OF THE IITH LINE FOF THE CONTFtil.
SURFACET INr

Y COOROI NATE OF
tr THE I 'TH LINE
SvRFACET IN.

X COOROINATE OF
OF THE TTTH LINE
SUFFACEg INT

Y COOROINATE OF
OF THE I'TH LINE
SUffACEo INO

t;

*
t
*
t
*
tt
t
*
*
*
*
*
*
*

*
*
:i
*
*
I
I
I
*
*
*
+
+
t
I
t
*
*
*
+
*
t
*
I
*
*
:l
*
*
a
+
+
*
+

e
*
*
*
I
+
*
*
t
'}*
*
I
+
*

a

a

a

o NISP
a

a

a

r NISP
a

aaa

24)4 ... NGF(It
a

a

a

a

. XTERT4I(II
a

a

a

O YTERHT(II
a

a

o

o XTERtlz(Il
a

a

a

r YTEFil2( I I
a

aa a

=l
=2

=!
=l
=l

'i****+*+ r** *t:ltt:.*t t+I}* +* ++ *'t++ * ****** **+:t***+****:;*+** t**:***:3*+ *
t*

FORi'|AT = (4I5)o NUITBEF OF CAFDS IS l.

OATA AFE ENYEFEO 8Y SUBROUTINE I{ODAZO

rOOAL OATA ARE PFESCRIBED, STARTING UITH THE XOST
FORTARDT iIOST INBOAFO LINE ANo PROCEEDING OUTBOARD AND
AFT.

REPEAT THE FOLLOIING TIC ITEI{S FOR f=l'.rrrNLINES

SEE FIGURES 6 AND 7O

FORi{AT = (lt5r 4ElOrO).
t r TH LINEr

THE INBOARD TERTTIM,S
FOR THE CONTROI-

THE O'ITBOAPD TERI{INUS
FOR THE CONTROL

THE OUTBOARD TERI'INUS
FOR THE CONTROL

NUIIBER OF CARDS IS I FOR THE

*
a
*
*
*
*
,l
*
I
*
*
*
*
*
*
t
*
*
*
+
*
ri
:l
I
*
*
*
*
rt
*
+
t
*
,l

OATA ARE ENTEFEO BY SUENOUTINE IIODAZ.

+t*t**+* * *t| *lr*** t*** a***** * * 't**t'l:l*a t***:i+trI * **********Ji::**t f '; * *
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ITEta DA'A OESCRTPTION

* ENTER (EIGHT VALUES PER CARD} T AND
+ REPEAf fHE FGLLOilING ITEM FOR J=lrro'INGP(I lr
+
* 25tl ..r YGP(JrIl
+.
* ror

+
:i
t

* FOFII{AT = (8El0.O) r NUII{BER OF CAROS IS (NGP( ll-ll/A + I :i
* FOR T}IE I'TH LINE .
+:t
* DATA AFE ENTERED EY SUBROUTINE MOOAZ' *
til
t** t* t **t+*++ *+*ir *:] ** ***+ *+*'l tt* ***** t:l**++t* t+*+*+tt+*a+*+l++** *
,+a
* 26id ... LOGIC ITEiI *** NO DATA :lti
+*
* IF TRANSLATION AND PITCH ROTATION ARE PRESCRIBEO AT EACH *
* POINT (NELAXS = t) ENTEF DATA FOR THE FOLLOIING ITEIIIT I
+ oTHERTISE (NELAXS = o) olrlT THE FOLLOTING ITEtlr *
**
******+* t a**l|**t!t*:i*tr}tt,it:t*:lr} ** !t*+++ l++***rli*:l*****t*at3***:;i;*ti't+*
zt*

SPANTISE COOROINATES OF THE POINTS I
ALONG ?HE I'TH LINE AT IHICH INPUT *
I4OOAL DATA ARE GIVEN, IN. *

AN AFBITRTRY CHOROUISE DISTANCE FOR A *
CONTROL SURFACE FROM THE GIVEN LINE *
TO A REFERENCE LINE ON THICH HODAL *
DI SPLACEIIENTS ARE CALCULATEDT IN' t

I

* 27n ... DISI
*.
,8.
* orr
*
+ NOTE THAT i{OOAL DISPLACEI,TENTS ARE CALCULATEO BY HI = HO *
* + AO * DTSTT UHERE HO AND AO ARE THE DISPLACET'ENT AND +
* ROTATION OF A FOIhiT ON A GIVEN LINE AND HI IS THE T

* DISPLACEiTENT OF THE CORRESPONDING POINT ON THE NEI LINE. *
+ THE GIVEN DEFORIuATItrNS HO ANO AO ALONG A LINE ARET TTT..IST +

+ CoNYERTEO TO SISPLACEITENTS HO AND Hl ALONG TtO PARALLEL *
t LINES AND THE HODAL INIERPOLATION IS BASEO ON THESE. SEE t
* FIGITRE 7.
*
r FOFHAf = (lElO.0l. NUMBER OF CAROS IS I

f
+

FOR EACH *
* CONTFOL SURFACE. I
:I*
:T OATA ARE ENTEFEO BY SUBROUTINE FORi'O *
*a
***+++******tt+*+*++****+:t*+*****+*t+****,lr:l**++*****t+t3*t+*+**+*+

FASTOP.FOP-AFAM
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I TEI{ DATA DESCFIFTICN

It;**)t:ttl**';+r3*++:i ***++ *:l ***+ *+ **+ *+ *:i ***+* **** *:t******:t**+*t,lt**:* *
*:i
* Do SLBSONIC AERODYNAMICS TTSING ASSUHED- +

PRESSURE.FT,NCTTON PROCEDUFE ( KERNEL'

'l*+***t+**t:t*)t*,]* ++**** ** **+*t***+**t+********++*:tt**rt**ttt**t** +tt
* lK ... LOGIC lfEtl
*

*+* NO DATA *T*

* IF THE ASSUHED.PRESSURE.FUNCTICN PROCEDURE IS TO BE USED ** (Lc(2!t = 3t EI\TER DATA FoF rrEr,ts rto ro rrENTy EIGHTT *I OTHERTISE (LC(2I ) DCES NOT EO*.,AL 3I OI,IT IHESE ITEMST ***
*+*** ****+**a **+* +:l***trl+** **+* *:** ** +trl:t+**** *+*** ** +*********lt * !t**

t
ti
*
*

+
*
*
*
+
*

*
*
+
+
+
+
*
+

*
*

+
*
+
!t

t
*
*
*
*
t
f

* 2K ... NLKG = I
:l .
*.
*r=O

a

e NLKF= I
..r = 0

4K ... LKG| l)
aaa

FOFITAT = (2151. NUilBER OF CARDS IS l.
,T DATA ARE ENTERED tsY SUBRDUTI NE KERN. +**
+:3tt** *:3*t; *t * +:* tt+:}**,} *:l* ** +:l *r]** ********l++t** *******{:*:tt****t*:}* *
tt
* 3K .. . LOGIC ITEtrl
*

*** NO oATA *r+
t rr PREssr/RE TNFLUENCE coEFFrcrENTs ARE To BE LrsrED* (NLXG = II ENTER DATA FoF THE FoLLoTING I?EIIT GTHERIISE* (*LXG = 0' oflIT THIS rrEM.
*
';++*** ***:;***:3*+ * *+t*** ** ***:; *+ *,r*,lri **t:;+* *+** ++***+t+*+*:t+t*+** +t;t
+ ENTER (ONE YALUE PER CAFD}

DI SPLAY I{ATR I X THICH GI VES DO{NTASH *
OUE ?O UNIT VALUES OF PRESSURE I
POLYNOi{I AL COEFFICI ENTS ( ilATR tX l- ) r *
NO DISPLAY.

DISPLAY KERNEL FUNCTION VALUESO
NO DI SPLAY.

INDEX CF SURFACE FOR JHICH L i'ATRIX
rILL BE LISTEO"

*
+
*
*
*
*

*
*
*
*
!t
*
*
*
*

FORMAT = (TI5I. NUUBEF oF cAEDs Is I.

DATA ARE ENTEREO EY SUtsROUTINE KERN"

*+*t+ *:i**** +**+* * *+*:;** **** * + *,t:t **:l* ******+* ******+* +****++**t**:i
l+

*r+ t\C DATA,i:tt

FASTOP-FOP.AFAIII
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I TEll DA TI DESCRIFTICN

T IF KERNEL FUNCTION VALUES ARE 10 BE LISTED (NLKF = T) *
+ ENTER OATA FOF THE FOLLCItttG ITEMI OTHERIISE (NLKF = 0) *
* OMIT THIS ITEM. *
;*
*:t+t* *++*:l***t*++t****+*:t** * *+* **+:lrl +*t***'l+ * **:i+,t*+*t3f t* **'t*t+**
ltl

ENTER (ONE VALUE PER CARD}*
*
t
+
*
a
+
+
r|
*

6K ... LKF(lD
a

aaa

7K o.r lrcP(Il
a

irclll

r Nc(
a

a

a

a

t

a

aaa

FORMAT = ( fl3)r NUMBEf, OF CAFOS IS l.

OATA ARE ENTEFED BY SUBFOUTI NE KERN.

TNDEX OF SUPFACE FOR THTCH KERNEL
FUNCTICN VALUES ARE TO BE LISTED.
IEXPECT LAFGE AI,IOUNT OF OUTPT/TT)

NUUBEF OF TERTS IN THE CHOFOTISE
PFESSURE FUNCTION FOF THE I'TH
PPIMARY SURFACE.
It4AXI M9I, t\vMBER I S FI YE.

NUUBER OF COLLOCATION POTNTS PER
CHORD FOF THE I'TH PFIMARY SUFFACE.
T4AXI IITUI NUMBEF T S TEN TITH A II IN IHUM
NUI'BEP OF TUG T

A FACTOR DEFINING THE NUMBER OF
INTEGFATION PCINTS PER CHORD FOR THE
I ' TH PRI UAFY SURFACE.
NOTE THI S NUMBER IS THE LOUEST
INTEGRAL r/ALvE OF (trc(t) + t/21 , l2
* NC(I) - ll.
I'AXIMUM NC IS 12 AND MAXIilUil NUMBER
OF INTEGFATION POINTS IS 50.

*
+
*
rt

'}
r;
I
+
+
*

******t*at++***'|*t*trt***+*+****+**t*t*l*****'*****+**a*+****ttrtlt+
r+

REPEAT THE FOLLCUIT\G THC ITEtdS FOR EACH
PFIi,lA'RY SURFACE FOR I=lr.rorLC(3)

r;

+
,i
*
*
+
a
*
*
t
+
t
a
*
*
t:

t
|}

i
*
*
tt
*
*
+
*
i
*
*

a

a

a

a

a

a

a

a

*
t
:}
t
t
t
+
t|

rt
,;
t
*
*
:t
+
:3

*
*
:l
t
*
t
:t
*
rl
I
*
+
I

t,

+* t** tr+t*tl tt +r|,t+ r**+ t**r,| *** *t * *i *r t*+rlt*+ t ** |}*t+ +'l+*'t **rl:;';* ++t,;
r;*

sEE FIGIIRE 9.

F0RMAT = (315r.
SURFACE T

NUMBER CF CAFDS IS I FOR THE ITTH

DATA ARE ENTEPEO BY SgBROUTTNE KERNo

TIICE THE NUMBER Of, TERTiS IN THE *
SPANUISE PRESSURE FUNCTIONO I
MAXIMUM NUUEEF IS TEN UITH A i{INIMUI{ *

FASTOP-FOP.AFAM
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I TEM DATA DESCRIPTION

NUHAER OF TTOO

NUMBEP OF COLLOCATION STATIONS ON THE
ENTIRE SPAN.
trAXI[tlu} NUITBEF IS TUENTY IITH A
illNtHUl,l NUMBER OF FOURr

A FACTOR DEFINING THE NUHBER OF
INTEGRATION STATIONS ON THE SPAN
NOTE THI S NUIIEER IS EOUAL TO NRSS( I I
= NRS(I) + (lRC(ll + l).
]IIAXII.UTiI NFSS IS ONE HVNORED TITH A
IIIINIMUTII NFS OF THREE.

NUI'BER OF CAFDS IS I FOR THE I'TH

DATA AFE ENTEf,ED BY SUBROUTIiiE KERNT

+
*
t
*
*
I
+
*
*
t
*
+
*
I
t
f
*
t
*

t
t
*
*
*
I
a
:t
a
*
t
+
+
+
+
*
*
t
*
*
ti
*
*
I
*
f

*
*
I
t
I
:;
*
+
ri
+
*
,t
*
r;

*
+
*
+
!t

*
+
+
,t
*
rl
r|

*
*
t
*
+
+
|;
*
ri
*
t
t
*
+
*
t
*
*
*
ri
*

a

a

. IRC(II
a

a

a

t

. NRS(II
a

a

a

a

ota

FORMAtr = (315r.
PR I I'ARY SURFACE.

+***'t *** * t* l}*:l+t * *t l* *+ t* *+ * t*+t**** *+t*t***:l+ *:l*+* *l*a*+***t ***:;
ari

REPEAT THE FT]LLOHING THREE ITElrS FOR EACH
PRI l{ARY SURFACE FOR [= I r r . . rLC (3f .

9K t.. AB(Il
a

o

FOOT SEI'ICHORO OF THE IITH PfIII'IARY
SvRFACET lNr

a

a

a

a

a

a

a

a

a

a

a

a

. NCLA(II
aa a

SEE FIGURE IOO

FORMAT = (3ElO.Or 315r.
I ' TH PR I I'ARY SURFACE .

AIFLOAOS SYI4HETRIC ABOUT Y = O.
AIRLOADS ANTISYHXETRIC.

lF LC(7) = l.
IF LC(?) = Or

IF LC(81 = l.
IF LC(8, = Oe

I.TH PRIITIAEY SUFIFACET

THE I'TH PRIiIARY

NI/MBER OF CAFDS IS I FOR THE

ALIII

BTP(IT

IKM(Il =

NPR(Il =

SEiTISPAN CF THE
IN.

TIP SEIiICHORO OF
SUFFACET IN.

0
I

I
o

=t
=Q

r DATA AFE ENTEFED EY SUBROUTINE KERN.
rl
**i.t* tt*t *t ll** +* ** *t++t*** ** '3* *:|**:i + +*+*t*** *:t***+ *t*t ** r**t+** *
tt

*** NC DATA **:l

FASTOP-FOP.AFAT'I
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I TEti OATA DESCFIPTItrN

* IF PRESSURES ARE TO BE LISTED (LC(7I = T) OR LIFT AND +

+ MOT'ENT COEFFICIENTS ARE TO BE LISTED (LC(8I = T' ENTER *
* DATA FOR THE FOLLCUING ITEMT OTHEFTISE (LC(7! = O AND *
* LC( 8, = Ol OHIT THIS t'l'EM. 't
**
*++* r*+!t****it**t f *+***+:;r rt t+t* *****+******rt++t*+*++*:l**{'**t*t*a+
f:;
* tlK ... NIEX(I)
*.
*.
l}r
lr
* r NTEY(I)
t|.

* ..t

*

NUI'BER OF POINTS ALONG EACH CHORD AT I
THICH PRESSURE ARE TO BE DISPLAYED' t
XAXII,IUM NUMBER IS TTENTY IITH A +

l, INLUUI/ NUuEER OF TrO. *
*

NUMBER OF STATIONS PER SEHISPAN AT *
IHICH PFESSUFES OR AEROOYNAUIC FORCE A

COEFFICIENTS ARE TO BE DISPLAYED' I
+

+ FORMAT = (2I5). NUMBER OF CAFDS IS I FOR THE I'TH *
+ PFIMARY SURFACE. *
ff
+ DAtrA ARE ENTERED BY SUBFOUTINE KERN *
+*
+*+++ ++* t** I i +**+a* **** **** +* t* *** ********+**+*++t't** *:3**'i**l+Tt I
*
+
*
t
:l
+
rl
*
*
:i
+
+
*
*

REPEAT THE FCLLCYING ELEVEN ITEMS FOF

EACH PRIIIARY SURFACE FOF I =l r"' rLC(3)

:l
t
t
t
t
t
:i
:i
*
*
+
I
!}

*
rl
rt

lzK .. . NLE
a

a

a

a

o NfE
a

a

aaa

NUMBER OF LINE SEGMENTS TO OEFTNE THE

LEAOING EOGE PLUS ONE FOR THE I.TH
PEIft|ARY SUFFACEo
llAxt MUll NUiIAEF IS TIENTYo

NUUBEF OF LINE SEGMENTS TO DEFtrNE THE

TFAILING EDGE PLUS ONE FOR THE I'TH
PRI ttARY SURFACE.
lrAXIi,lultt NUI{BER IS TIENTY.

FOR THE I'TH +

* SEE FIGUFE IO.
*
* FORIIAT = (2I5)o NUMBEF OF CAFOS IS I
I SURFACE. *
++
+ DATA AFE ENTERED BY SUBRCIUTTNE GEOII' +

t*
t**+ * ***:t ** +t:l+** a **+ *+*+ *+* **:l * **+ *+*+**t++ * *+++:l+:t****t*+*:tlt* *
*
*
*
*
* l3K
*
rl

ENTEP (SIX VALUES PER CAFDIO AND

REPEAT 'trHE FCLLOTING ITEM FOR J=l r 'r '1NLE

.,. XLE(JI X CCOFOINATE CF THE LEADING EDGE

' BREAK ' SEOI'ENTI ALLY r I NBOARO TO

. CUTBOAFD r IN'

FASTOF-FOP-AFAII
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. YLE( J)
a

aa a

* l4K .o. XTE(J,
*.
*.

DESCF I P7 IGN

Y COORDINATE OF THE LEADTNG EDGE
BREAKT SEOUENTIAI-LYT INBOAFD TO
CUTBOARDT TN.

I TEM DAlI

t
*
*
t
:l
*
+
*
+
+
rt

EREAXS INCLUOE THE ROOT At\O TIp. SEE FIGURE lO.

FOFIIAT = ( 6El0.Ol. NUI{BER OF CARDS IS ( }.JLE trr3 + I
FOR THE I'TH FFIiIAFY SURFACE.

OATA ARE ENTEf,EO BY SUAFOUTTNE GEOM.

+tl'i*tr t|+:tt *+t* +*,1 + ** rl* ****** +*** *+**+**+*+**** ***:f *****:i*++t*****+
*r
* ENTER (SIX YALIES PEF CAROIT IND
+ REPEAT THE FOLLCU ING ITEM FOR J=t r r o o rNTE
*

:;
*
:t
*
*
t
*
+
*
:t
tt

a

O YTE( J)
a

aa a

X COORDINATE OF THE TFAILING
BREAK, SEOUENTIALLYT INBOAFD
OUTBOAFDo IN.

Y COOROINATE OF THE TFAILING
BREAKT SEO.JENTIALLYT INBOARD
ouTBoARDr rN.

+
+
*

EDGE +
TO 'i

I

EDGE
ro

:l
t
*
*
*
*
*
*
+
*
I
*

BFEAXS INCLUOE THE ROOT ANO TIP. SEE FIGURE lOO

FORMAT = (6ElO.Ol. NUMBER OF CAROS IS (NTE tl/3 + I
FOR THE I'TH PRIMAFY SVFFACE.

DATA ARE ENTEEED BY S\,B.FOUTINE GEOM.

*
:t
t
*
tl
*
*
+
t
*
*
:t

++*+*:;'f ,l,l*:l** t ****rt t******* + + ** * *:**+*++******i ++t*:it,;:;+*:|tt+*r** *
**
* lsK o. . KSTJRF = T
*.
*.
*.
* o..
*

A SPANIISE DTSCONTTNUITY IS DESIRED *
IN THE SVRFACE fIIODAL OEFLECTIONS AND *
A SECOND SPANTISE REGION OF *
INTEFPOLATION TS CFEATEOO *

= F NOT DESIFEDO

SINCE TIiIS FROGRAM rJSES ASSlrtrEO PRESSvRE FUNCTIONS OVER *
rHE SUFFACE ANO THESE FUNCTIONS DO NOT ACCOUNT FOR THE *
SINGULARITY THAT OCCUR5 AT A CCNTROL SUPFACE LEADING *
EDGE, CONTROL SURFACE CANNCT BE CORRECTLY TREATEDT *

HoHEvERT SPANUTSE DTSccNTINUTTIEST HltIcH Do NoT INvoLvE *
A SINGgLARIfYT CAN EE HANDLED. THIS IS ACHIEVED By *
DEFTNING A PSEUOO CONTROL SURFACE LEADING EOGE AHEAD OF *
THE SPAI(UISE FEGION IHERE THE DIScoNTJNUITY ExIsTS. SEE *
FIGUPE 78.

FOFMAT = (fl-s)r NUHBER OF CAFDS lS l.

DAIA ARE ENTEFED EY SJBROI,TINE GEOM.

FASTOP-FOP-AFAM
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ITEM DA 
'A

DESCRIPTION

**t***t***+:tt**t**+***+ *:**t***+ * **** *l*:t**t****t+*ti f *:; *l*'|+** tt* +

t'l
*
+
t
f
*
*
*
t
*
*
*
*
*
+
*
*
*
*
*
*
+
*
*
*
+
*
rl
t
+
*
i
*
+
*
*

t. PRIXARY SUFFACE DATA ASSOCIATED UITH

MOOAL INTEFPOLATION

+
*
:t
t
*
a
*
*
*
*
r;

*
*
f
+
*
*
*
t
*
*
*
+
*
*
*
*
+
I
;
*
*
*
+
t

l6K r..
a

a

a

a

a

a

a

t

a

a

t

a

a

a

a

a

NL I NES

NELAXS =l

=O

NUI,IBER OF LINES ON THIS SUFFACE ALONG
rHICH IgOOAL OATA ARE INPI,,TT
l4AXIMUii NUMBER f S TIENTYT
IF NELAXS = f (SEE VAPIABLE BELOI)
LET NLTNES = lr

TRANSLATION ANO PITCH FOTATION ARE
FRESCFIBEO AT EACH INPUT POINT.
ONLY TRANSLATION Is PFESCRtrBEO.

CONTFOL ICRD OPTION FOR THE TYPE OF

EXTFAF€LATtON OONE IN THE CHORDTTSE
OIFECTIOI\r IN INTEFPOLATTNG MODAL
DATA TO THE AEFODYNAI,IICS GRID.
L I NEAR.
OI,AOFATTC.
CUBI C.

CONTROL WEFD OPTION FOR THE TYPE OF

EXTFAPOLATION DONE IN THE SPANTISE
DIRECTICNo IN INTERPOLAT ING i'tODAL

DATA TO THE AERODYNAI'I I CS GR ID r
L I NEAR.
OUADFATIC.
CUBIC.

t\UtrBEF OF POINTS ON THE I'TH LINE OF

PRIMARY SURFACE AT IHICH THE i'ODAL
DATA APE SPECIFIEO.
tlAXI M\, I' NUT.qAEF IS TTELYEO

X COOFCINATE trF THE INBOAFO TEFMINUS
OF THE I tTH LINE FOR THE PFIi{ARY

FASTOF.FCP-AFAM
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a

a

a

I

a

a

a

aa a

N ICH

NICH = Q

=l
=Q

NISP

NISP = 0

=l
=2

FORI4AT = (4I5)r NUMBEF OF CARDS IS l.

DAIA AFE ENTEFEC EY SUBROUTINE INTP.

*****+*** **ttl **++ **:trl****** ** ** 't *,;:;*+ri*ttt++**+** **:|*i**** ***tt*** +
g*

MODAL DITA IRE PRESCRIBEDT STAFTING 'ITH THE MCST

FOFTARDI MOST INBOAFO LTNE AND PROCEEDING OUTEOARO AND

AFT.

REPEAT THE FOLLOIING TtC ITEi,S FOR l=l r...lNLINES

*
*
+
*
t
+
*
,*

:B

*
t
*
+

t
*
:|
*
t
I
t
I
:l
t
*
*
+

l7K ... NGP(I)
a

t

a

a

O XTEFMI(II
a



I TE l,l DATA DESCFIPTIGN

SURFACEl INT

Y COI)RDINATE OF THE INBOARD TERI.IINUS
OF THE ItTH LINE FOR THE PRII,IARY
SURFACET IN.

X COOFDINATE CF THE OUTBOAFD TERMINUS
OF THE I'TH LINE FOR THE PRIilARY
SURFACET IN.

Y COORDINATE OF THE OUTBOARO TERi,IINUS
OF THE I'TH LINE FOR THE PRII|ARY
SvRFACET IN.

SFANTISE COORCINATES OF THE PCINTS
ALONG THE I'TH LINE AT IHTCH INPUT
I{CDAL DATA AFE G! VENI f N.

*
*
*
I
:t
*
*
t
*
*
;t
*
t
+
I
*
*
*
*
rl

+

*
*
*
I
*
*
*
t
*
*
*
t
*

a

a

r YTERXT(II
a

I

t

r XTEFllr2( I )
a

a

a

r YTERi'2(II
a

aaa

t
t
:i
+
+
+
*
*
I
*
+
*
*
*
+
:l
*
*
+
*
*

+
*
*
*
t
*
*
*
*
*
:l
ti
*

+t*:t* **+*+* * * t*:l'i*t+* r|**+*t *:i:;** *** * f rl**+******,;*+***f t *+*+*f +++ *

SEE FTGURE €T

FORMAT = (lI5r 4E!O.Ot. NUi,!BER OF CARDS IS I FOR THE
I' TH LI NEr

DATA AFE ENTEFED BY SIJBROUTINE INTP.

ENTER (EIGHT VALUES PEF CtFDlr ANO
REPEAT THE FOLLOIING ITEI{ FOF J=lrr..rNGP( I ).

l8K t.. YGP(J)
a

aaa

***t*:t+*+ *+**** * ***+**+ *++:l I **** ++ + + *t+rf *+*+*+** *:3 +:it*++'t ***,; f,*+ *
**
I l9K ... LOGIC ITEX
I

*+* NC DATA +*+

* IF TRANSLATION AND PITCH ROTATION ARE PRESCFIBEO AT EACH
* PO I trT ( NELAXS = f ) ENTER DATA FOR THE FOLLOT ING I TEilt
* OTHERIISE (NELAXS = 0) OMIT THE FOLLOTING ITEltl.
t
*+*+|} :;rr; + *t +** 'l t+ a*rl!r *t*ri *t **'i,t*++ +* *t:+******+**rt:|+++***+*+**{.*+:t
*t3

FOFMAT = (8ElO.Or. NUi!8EF OF CARDS IS (NGP(I)-ftrA + I
FOR THE I'TH LINE

OATA ARE ENTEFEO BY SUtsROUTtrNE INTP.

... DIStr IN AREITRARY CHOFDIISE DISTANCE FOR A

. PRIIiARY SUFFACE FROM THE GIVEN LINE

. TC A REFEFENCE LINE ON THICH I,iODAL
r. . DI SPLACEI,IENTS ARE CALCITLATEOT lN r

NOTE THAT HGDAL DISFLACEMENTS ARE CALCULATED AY HT = HO

} AO * OISTT THERE HO AND AO ARE THE DISPLACEi,IENT A}O

FASTOP-FOP-AFAM
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t
t
r|
+
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ITEM DATA DESCRIPTION

* ROTATICN OF A PO.INT ON A GTVEN LINE AND HI IS THE '}
t DISPLACEMENT OF THE CORRESPONDING POINT ON TtlE NEU Lf NEr 'r
1T THE GIVET\ DEFCFITIATTONS HO ANO AO ALONG A LTNE ARET THUSO '}
+ CONVERTED TO OISPLACET,TENTS HO ANO HI ALONG TTO PARALLEL A

* LINES AND THE IIODAL TNTERPOLATION lS BASED ON THESE' *
1:l
* FORIIAT = ( lEl0.0). NUi4BER OF CARDS IS t FOR EACH I
+ PR I MAR Y SI,FFACE o *
*t
t DATA AFE ENTERED EY SUBROUTINE FOFIKT t
+*
***t++++*+**t**:l******f t*:}l *+*:t* *:t**a*++:t****'t****a*:it3***+*tf **a:|
t
I 2tK ... LOGIC IIEP **t No DATA *+*
*t
* IF A PFIXAFY SURFACE HAS A 'CONTROL SURFACE' ItrTH *
* FCRTAFD HINGE LINE (KSUFF= Tl ENTEE OATA FOR Tt{E t
* FOLLOIING ITEII{O OTHERUISE (KSURF = FI O{IT THIS ITEHT *
,*
** t+ * *r** *+* **** +*r *+* * +****t*+***:i*t t+*:t***l+*t*+:i * *+l*,r+t:f*+++:l

+
ra

:t
INBOARD TERHINVS *
SURFACE LEAOING *

t
t

INBOARD TERHINUS :}

SURFACE LEAOING *
+
*

OUTBOARD TERilINI.,S *
SURFACE LEADING +

t
r:

OUTBOAFD TEF}I INUS *
SURFACE LEADING *

*
*

* FORMAT = {4EtO.Ol. NUMBEF OF CARDS IS NCS.
t
* DATA ARE ENTEFED BY SUBROUTINE INTP.
*
*:t****rl*!t ** ***** tt+ t*:it *:t** ** **:t *+*:3+**:;***+* *'i**++ *+++*:l++**tt+*
*t

Z. .CONTROL SURFACET DATA ASSOCIATED TITH

+ MODAL INTERPOLATI ON

t* ***+** * 'i + ***t*:i** **:l** *:l*:f :i tt*:tt*+*t***t*** t*+t+*+:l*t**a*+*t|tll *
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+
*

*
:l
*
i 22K
*
*
*
+
*
*
*
*
t
*
*
t
*

a

a

a

r Yl{Jl
a

a

a

r X2(Jl
a

a

a

. Y2(Jl
a

J = lr ONE SURFACE ONLYr

... Xf(Jt X COOROINATE
OF THE J'TH
EOGE r lN.

OF THE
CONTROL

Y COOFOI NATE GF THE
OF THE JI TH CONTROL
EDGEr lN.

X COORDI NATE OF THE
OF THE J'TH CONTROL
EOGE r IN.

Y COORDINATE OF THE
OF THE J'TH CONTROL
EOGE r lNrt a..

*

+
*

*
+

:i
:i
I
a

t
*
a
*
+



I TEII DATA DESCRIPTION

+ 23K .. . LOGIC I TEr,t
*

*** NO DATA **'l

T IF A PRIilARY SURFACE HAS A 'CONTROL SUFFACEI UITH
* FORTARO HINGE LINE (KSURFT = T) ENTEF OATA FOR THE
+ FOLLOTING FI\,E ITEMS' CTHEFTISE (KSURF = Fl OIrIT THESE
* lTEtiS.
+
*****t +* **** * ***+ * t *+ t:3 ***:t't* ** *** *+ r t***+*+ * t+*t * +:i:3:]+**t****** a
*t

TTIE FOLLO{ING FIYE ITEMS AFE ENTERED ONCE.

I
t
*
*
*
+
*

:t
*
*
*
*
*
:l
*
+
*
$
t
+
t
*
+
+
*
+
*
t
*
I
*
I
+
:t
*
*
*
*
*
I

*
*
tt
I
+
+
t
a
*

+
*
* 24K
*
*
*
*
*
tl
+
*
*
*
*
*
*
t
+
*
*
*
+
t
tl
*
+
r3

t
*
*
i
*
*

.t NLINES NUilBER OF LINES ON THIS CONTROL
SURFACE ALONG THICH HODAL DATA ARE
tNPlrT.
I'AXIi'UIi NUMBER IS TIIENTYT
lF NELAXS = r (SEE VARIABLE BELOI)
LET NLTNES = lo

NELAXS = I TRANSLATICN AND PITCH ROTATION ARE
PRESCRIBED AT EACH INPUT POINT.

= Q ONLY TFANSLATION IS PFESCRIBEO.

NICH CONTROL TCFD OPTION FOR THE TYPE OF
EXTRAPOLATION DONE IN ?HE CHORDIISE
OIEECTION. IN INTERPOLATING MODAL
DATA TC THE AEROOYNAMICS GFIDr

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

o

a

a

a

a

a

NICH = 0

=l
=Q

NISP = 0
L
aaa - Z

LI NEAR.
QUAOFATIC.
CUBf C .

LINEAR.
OI/ADRATICT
CUBI C.

NISP CCNTROL TCRO OPTION FOR THE TYPE OF
EXTRAPOLATION DONE IN THE SPANUISE

DTRECTION, IN INTERPOLATING MODAL
DATA TO THE AERODYNAMICS GRIDT

FORiTAT = (4l5lr NUMBER OF CAFOS IS l.

DATA ARE ENTERED EY SUBRCUTINE INTPo

t*++* t ** * + ****:t+* ** *+ *+:l* ** +*** ***+* * ** *l*:t*+ +*** +*r+****t* *:t**t +
*
,T I'IODAL DATA ARE PRESCRI BEOT STAFTTNG TITH THE HCST
* FORTARDT T'OST INBCARD LINE AND PROCEEDING OUTBOARD AND
:T AFTt
*
t REPEAT THE FOLLCIING TUe ITEMS FOR I=lr o.TTNLINES
*
* 25K ... NGP(I) I\UMBEF OF POINTS ON THE IITH LINE OF
r| o CONTROL SURFACE AT THICH fHE MOOAL
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ITEM DATA DESCRIPTION

DATA ARE SPECIFIED.
MAXI M..1, NLUBEF IS T TELYE.

X COOFDINATE OF THE trNBOARO TERIIINUS
OF THE TITH LIT€ FOR THE CONTFOL
SURFACE; IN.

Y COORDI NATE CF
OF THE I!TH LINE
SURFACET IN.

X COORDINATE OF
OF THE I'TH LINE
SwFFACET IN.

Y COOFDINATE OF
OF THE I'TH LINE
SUFFACET IN.

SPANIISE €OOFDINATES OF THE POINTS
ALONG THE I'TH LINE AT I'HICH INPUT
MOOAL DATA ARE GIVENT IN.

*
*
*
+
+
*
*
+
t
+
*
*
*
*
+
I
+
:t
*
:i
+
*
*
*
*
*

t
t
*
*
rt

+
rt

*
:i
:I
*
+

a

o

a

r XTEFi{T(II
a

a

a

. YTERilT(II
a

a

a

. XTERi'2( I,
a

a

a

O YTEFHz(I)
O

aaa

TI{E TNBOARO TERII INUS
FOR THE CONTf,OL

THE OUTBOARD TERI{IT{TJS
FOR THE CONTROL

THE O.JTBOAFD TERI,!INUS
FOF THE CONTROL

r;

*
+
+
*
+
+
rt
*
*
:;
a
+
*
*
+
*
t
+
*
*
t:

+
*
*
+

rt
*
ti
*
t
*
*
+
+
*
I
,

*** |} * rt** ***t* *lt* t* +*ttl rt:t*+*:l *,t * +** * * rl**:i+*t+*****d.*+rl+*+t +**+t:i *
**

SEE FIGURES 6 AhiD 7.

FOfIMAT = ( f ISr 4ElO.Ol.
IrTH LINE.

NUMBEF OF CARDS IS 1 FOR THE

OATA ARE ENTEFED EY SUBROUTINE INTP.

ENTEF (EIGHT VALUES PEF CARD)r AND
QEPEAT THE FCLLCT ING I TEtd FOR J=l r r. . rNGP( I l.

26K ro. YGP(J)
I

aoa

FOFMAT = (8EIO.OI. NUMEEF OF CARDS IS (NGP( II.I}/8 + I
FOR THE IITH LTNE

OATA ARE ENTEFED EY SUBROUTINE INTP.

**!t**t*:irt* t !t* +t* t:l* r*ri*** *:trt*+*:i rl**,fi,1 *****+*+ ***+:;+:.*:l**rr:l:l:;*tl** !t

r*
* 27K t.. LCGIC IIE['4
*

+** t\C DATA :r*+

* IF TRANSLATION ANO PITCH RCTATION AFE PRESCRIBEO AT EACH *
* PO INT (ITELAXS = I I ENTEF DATA FOR THE FOLLOH ING ITEMo *
* OTHER.TISE (NELAXS = 0l OMIT rHE FOLLO{ING ITEI{I *
*+
*** ttt ******:l***tri++ t* tl*:l**!r+*rl* r|**+ * t:rt*l}t:tt* a ,i * + t t+t13**t*,tt rlt*r| *

+
*

*
* 28K ... DIST
*o

:t
,AN ARBITRAF,Y CHORDWISE DISTANCE FOR A +
CCNTFOL SURFACE FROU THE GIVEN LINE *
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I TEM DATA DESCFI FTI CN

. TO A REFEFENCE LINE ON 1619}| IOOAL *

... DISPLACEMENTS ARE CALCULATEOT IN. *
*

NOTE THAT MOOAL DISPLACEiIENTS ARE CALCULATEO BY HI = HO *
+ AO * DISTT IIHERE HO AND AO ARE THE DISPLACEMENT AND '}
ROTATION OF A POINT ON A GIVEN LINE AND HI IS THE *
DISPLACEMENT OF THE COFFESPONDING POINT ON THE NEW LII€T *
THE GIVEN DEFOFTTATTONS HO ANO AO ALONG A LINE Af,IE, THUS, I
CONVERIEC TO DISPLACEMENTS HO ANO HI ALONG TIO PARALLEL T
LINES ANO TH€ I4ODAL INTERPOLATION IS BASEO ON THESEO *

FORMAT = {tElOrolr NUi{BEF OF CARDS IS I FOF EACH :
CONTROL SURFACET *

*
OATA ARE ENIEFED EY SUBROUTIT\E FORxo *

*

t
*
+
*
*
*
t
t
tl
*
*
*
t
*
*
*
+***:;***+++t ++:t* ++* ***+***+ *t*tt*:|*+l**1***+*********tlt*+****t***
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***** + **t 'l++t *+t
*
+
*
ri

I TEltl DAT A DESCRIPTION

t**+
*
*
+
*
:t
+
*
t

*,f t*t}*+**+a*+rl***+******+***'t****+*+**++***+*+++t++*:t***'3***+**t*
:3

t
*
*
*
t
*

+*****+**+*t*tl+ttt***a**t+*+********t:l*t*******t*t:r+*++rl****t;*t*
ttt

+ tt*S+* ** ** +rl t* t **** t**'t* *** t***+'3* *+tl* t* t*'|+

AFOi{ - AUTOMATED FLUTTER OPTII{IZATION MODI'LE

IDENTIFIES TF{E BEGINNING OF THE CABO
INPUT OATA TO THE AUTOHATED FLUTTER
OPTI MlZAf l ON IIOOLTLE ( AFOiI) . l{ssT BE
ENTERED AS S}tOUNE

+
*
*
*

t. PREPARATICTT OF CARD OATA

.. . LOGIC ITEI' ++t NO DATA *rr

IF KLUE(7) = OT THE AUTCMATED FLUTTER OPTIHIZATION IS
TITRNEO OFF ANO ALL DATA ITEl.lS IN THIS MODULE ARE
IGNORED o

a
* lr
*
t
t;

+
I

i 2o ... FOOO
tlo
+.
+ .. r

r)

+
*
+
**

+
*
*
*
*
*
t
*
t
*
*
t
r;
t
*

USEO TITHIN THE PFCGRAU TO GENERATE THE PERTINENT T
AND REFERENCE PAGE NvHBER APPEARING IN THE TABLE OF
CONTENTS AT THE END OF EACH EXECUTION. REHAINING
COLUiINS IFIVE TO SEVENTY TTOI MAY BE USED FOR ANY
DESCRIPTIVE INFCRi,IATION THE USER TISHES TO INCLUDE.

ITLE *
I
t
*
*
*
*
*
*
*
*
*
*
*
*
a
*
*
,l

t;;;;;;;;;;l
lrz rosozesol
L_-_-_-_-J

E:::-----l

* OATA ARE ENTEREO EY SI.'BFOUTINE AFOi4 AND SUBROUTINE LDB
* IHERE IT IS PASSEO TO SUBROUTINE OTABLE TO GENERATE THE
,} PROPER HEAOING FOR THE TAELE OF CONTENTS.
ri

FORITAT = ( lAa) o N|/MBER OF CAFDS IS l.

ENTER (SIXTEEN TOFOS PEF CARO)
FOR THE FOLLOT I NG I TEI{ FOF L= I r. . r r 16.

3r ... TSFFO(L, SUBTITLE CONSISTING OF ONE CtRDo

TILL BE LISTED AFTER THE MAIN TITLE AT THE TOP OF EACH

FASTOF-FOP-AFOM

****t lt**,i:3:l*+tt*t:i t* a* t+** ** ** r ****rl***+,;**,trt** t*'l*+art*+t:l*+tl** +
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+
*
*

+
*
:f
*
I
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I TEM DAlI OESCF IPT IGN

PAGE OF THE LISTEO RESULTS AND IILL RE USED TO DESCRIBE
THE FLUTTER REDESIGN BEING PERFORMED. THE SUBTITLE IS
INCFEASED TO EIGHTEEN HORDS I'ITHTN THE PROGRAI{S I'HERE
THE LAST TTG TOROS ARE USED TO IDENTIFY THE PRCGPAId FROM
rHICH RES{,LTS AFE LISTED.

FORIt{AT = (16A4). NUMEER CF CAFDS IS I.

DATA ARE ENTEFEO EY THE SUBROUTINE AFOFI.

ALL CLUE VALUES INCLUDING ZEROS MAY BE ENTEF€O IF THE
USER SO DESIREST IF THE USEF IISHES To ilINII{IZE THE
AI.ICUNT OF DATA, HE I4AY ENTEF ONLY NON-ZERo CLIJE yALUES
ACCORDING TO THE PROCEDURE OISCUSSED IN 'CONTROL I'ORD
OPTION' SECTION. FEGAROLESS OF THICH APPROACH IS TAKEN
THE LAST NCI\-ZERO VALUE ( !F ANy) ilUST BE PRECEDED By A
NEGAT IVE S IGN T

,t
t}

*
+
*
I
*
+
*
*

+
ti
*
t3

*
*
:}'

+
r|
r)

t+*tl* *tt ++**:i* t**t*+***+:lr; *:t*,trt*:l*'l **:l:l** * *,i****,1*,;**+*++t,t*,l*:i+* *
rt1
+
t
+
+
+
*
+
ri
t
f
*
*
*
*
*
t
f
t
+
I
+
*
*
*
+
*
*
+
+
t
+
+
+
t
t
*
+
:I
*
*

4r ... KLUFO(
a

a

a

a

a

a

. KLUFO(
a

a

a

a

a

o

a

a

t

a

!

a

a

a

o

a

a

a

a

o

a

a

a

rI = O DO NCT LIST THE TRANSFOFTiA?IGN
UATR I X, OT r BET tEEN STFI/CTURAL ANO
MOOAL DI SPLACEMENTS.

= f LIST THE TRANSFOFT{ATION trtAtRlX, eTr
BETIEEN STRUCTURAL AND MOOAL
DISPLACEi,IENTS.

2l = Q DC NCT LIST THE FLUTTER VECTORS U
AND V (AS NEEDEO IN THE
FLUTTEF-VELOCITY DEF I VATI VE
EXPRESSION) IN STRUCTURAL
COOFOINATES.

= 2 LIST U AND V FLUTTER VECTORS IN
STRUCTURAL COORDINATES.

KLUFO( 3t = 0 DC NtrT LIST THE INCFETTENTIL UASS ANO
STIFFNESS MATRICEs (STR9CTVRAL
CCORDINATESI ASSOCIATED UITH EACH
FLUTTER FEDESIGN CYCLE.

= 3 L IST THE TNCFEIIENT AL fT{ASS AND
STIFFNESS MATRICES (5TR{,CTURAL
CCORDINATESI ASSOCIATED TtTH EACH
FLUTTER FEDESIGN CYCLE, NOTE THAT
THIS CLUE trS IGNOREO IF KLUE(34' =
0.

KLUFO( 4, = O DC NCT LIST THE OLD AND INCRE!{ENTAL
MASS ANO STIFFNESS MATRICES (MODAL
COORDINATES) ASSOCIATEO IITH EACH
FLUTTER REDES IGN CYCLE.

= 4 LIST THE oLD AND INCFET{ENTAL |{ASS
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ITEM DAT A OESCRIPT ION

AND STTFFNESS MATRICES {HOOAL
COORDINATES) ASSOCIATED IITH EACH

FLUTTER REDESIGN CYCLE. NOTE THAT
THI S CLI.E I5 IGNORED IF KL!'E(34I =
0.

t
*
t
*
+
*
:i
It

*
*
*
*
*
*

a

a

I

a

aa a

+ FOFI4AT = ( I OI4l. NUMBEF CF CARDS IS l '
*
+DATAAREENTEREDBYTHESUBRoUTINEAFoHTHR0UGH Tl-lE :i

* SUBROUT tNE CLUEST :t

*+
:t** t I * t** t* *+** r I ****.* **+t**** t '|****'l****:i**t+****it*tt*'l***t|+'}* 

tl

t*
,* ReOES IGN PARAIETEFS ( SEE F IGUFE t ' I 

:t

**
**+++*:|*r3*tt********t****+,i*!t*******t:**:*+****+*'t********++**'}***+
*
* 5. .. o LOGIC I TEM
*
:i

*$* NO DATA **t

{. IF FLUTTEP REDESIGN IS TO EE PERFORMEDI (KLUE("I = 7 AND t
* (LUE(34, = 34) I ENTER THE FOLLOWING THREE ITEl'.iS. 't
t OTFEf,TISEI Oi'lT fHESE ITEMS' *
t*
**+**:|! +*+t**:t***++* t*,t* **** +t ** + +tt* ****++*+**'t * 'tt*t'l*t*+t**tt*+ *
**

t
*
*
ti

* 6. .. . VDES
*.
*r
*r
* e EPSI
+o
*.
*r
+.
*.
tr
to
t o DYITAI
*o

*.
*o

*o

*r

*o

*o

*.
I oor

DESIREO FLUTTER SPEED FOR THE

CITRFENT FOP RvN r ( KNOTS EOr/I YALENT 'l
AIRSPEEDT. *

t
PARAMETER ilHICHT TOGETHEP TtTH VDEST t
DEFINES THE TIDTH OF THE FLUTTER :}

BAND' B. B = VDES*EPSI. VALUES f *
FLUTTER SPEEDT VFT THICH AFE GREATER T

THAN OR EOUAL TO VDES BUI LESS THAN *
OR EOUAL TO (VDES + B) AFE SAID TO *
EE IN THE FLI,TTER BANDT *

.*
TEIGHT FARAUETEF VSED TO TEST FOR *
OESIGN CCNVEFGENCE. IFT IN A GIVEN *
FoP STEP' TliO SUCCESSM OESIGNS *
HAVE FLITTEF SPEEOS THICH FALL +

WITHIN THE FLUTTER BANDI THE DESIGN *
IS SAID TO BE CONYERGED IF THE TTO *
DESIGN TEIGHTS AFE TITHIN DTHAX OF +

EACFI OTHEPo THE LAST DESIGN tS *
ACCEPTED AS THE FINAL DESIGN AND THE :}

FROGFAM EXT TST

. NUMBEF CF CARDS IS l.

BY SUBROU T I NE AFO},I T

IASTOP-FOP-AFOM
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FOFMAT = (3Ft0.3)

DATA ARE ENTEFED

t
*
+
t
*
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I TEM DATA OESCR I PT ION

t**++'l** ***t**+*:l** **t*f*** *****t+*+****************+**,tt+****** *
*1
*
*
*
*
*
+
+
+
t
I
ti
*
+
*
rl
I
*
'}
+
*

7t o.. NBAF
a

a

a

a

a

a

a

t

a

r NFIX
a

a

a

aaa

FOFiTAT =

PARAiIETER GOYERNING FLUTTER SPEEO
STEP SIZE. THE FOP PROGRAH III-L
ATTEHPT TO ATTAIN A FLUTTER SPEED IN
THE CENTER OF THE FLUTTER BANDI ( VF
= VDES + ts/ZII IN NBAR
(APPROXIi.!ATELY' EOI.,AL FLUTTER SPEED
INCREMENTS. AFTER NBAR REDESIGNST
EACH SUBSEOUENT REOESIGN TILL AIII
FOR THE CENTER OF THE FLUYTEF BANOT

ilAXIIIigM N\,MBER OF FLUTTER FEDES!GNS.
THE FOP PROGRAIiI TILL PERFORi,I NFIX

FLUTTER FEOESIGNS UNLESs TI{E OESIGN
CONVERGES IN LESS THAN NFIX
REDESIGNS.

*
t
:l
:i
rt
:l
*
:i
*
t
*
*
*
t;

*
*
*
*
,t
*

***t* tt:t+l:|t + t *t+tt * *** '}**+ ***)t* +* ** t*t*+**+t:**,i++**:t*:l,t,I:;,|***** *
til

(2I5). NUHBER CF CARDS tS I O

DATA ARE ENTEFEO EY SUBROUTINE AFOIIE

.lt'lAX CUTr PAFAMETER FOF STFUCTURAL
MEMBERST IIHEN A STPUCTURAL ELEI{ENT
IS BEING RESTZEO DOTNTARD AY THE
FLUTTER RESIZING ALGORtrTHMT ITS NET
SIZE IS hJCT FEFMITTED TO BE LESS
THAN D TIltlES THE OLD SIZEr (TNEtt IS
EOUAL TO OR GREATER THAN O+TOLD'O

NOTE ALSO THAT TNET IS NOT
PERt,,ITTED TO FALL EELOL' -rHE ELEMENTS
MTNIH{.,M MANUFACTURING SIzE oR
MINIMUM STRESS SIZE AS PFESCFIBED AY
SOPo SUGGESTED VALUET O = O'Or

ttsAX CUTr PARAIIETER FOR l,tASS BALANCE
VARIABLES. UHEN A MASS BALANCE
VARIABLE IS BEING PESIZED DOINIARO
BY THE FLUTTER RESIZING ALGERTTHHI
ITS NEg HEIGHT trS NOT PERMITTED TO
BE LESS THAN DBAL TII'ES THE OLD
TEIGHTI (TNEI IS EOUAL TO OF GREATER
THAN DBAL:TWOLD). SUGGESTED VALUET
OBAL = OoOr

THE PARAITIETERS VDES T EPSI T AND
NBAFT SPECIFIED PREVIOUSLYT CONTFOL
THE REOUIFED FLUTTER SPEEO CHANGE
FOR EACH FEDESIGN CYCLEO THE PROGFAM
ATTEMPTS TO ACHIEVE EACH PRESCRIBED
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+
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+
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+
*
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8. ... D

a

a

a

t

a

a

a

a

a

a

a

a

o DBAL
a

o

a

a

a

a

a

a

a

a

a

t

a

a
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*
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I TEI{ DATA OESCR I PT ION

FLUTTER SPEED CHANGE USING AN
T TERATI VE L I NEAR PFIEDICTOF
fECHNIOUE. THE NEXT TIO PARAI'iETERS
- DEL AND EPSz - CONTROL THE
ACCEPTANCE CFtrTERIA FOR THE
PREDICTED VST REOUIREO FLUTTER SPEED
CHANGE.

.ABSCLUTE TYFE. PAFAMETER {,SEO IN
THE FLUTTER RESIZING SUBROUTINEI A
TENYATIVE NEU DESIGN IS ACCEPTED IF
THE PREDICTEO FLUTTEF SPEEO STEP
SIZE' DVLIN, IS TITHIN DEL OF THE
DESIREO STEP SIZEI DVDESO THAT IST
lF ABS(DVLIN - OVOES) IS LESS THAN
DELo SUGGESTEO VALUET DEL = lrOr

,RELATI YE TYPE. PARAMETER USED IN
THE FLUTTER RESTZING SUBROUTtrNE. A
TENTAII YE NET DESIGN IS ACCEPTED IF
THE RATIO OF THE PREDICTED STEP SIZE
TO THE OESIRED STEP SIZEI
DvLIN/DVDEST I5 IITHIN EPS2 OF
UNITYT THAT ISr IF ABS(DvLIN/DVDES -
I.O) I5 LESS THAN EPS2T SVGGESTED
VALUET EPS2 = OoO5o

*
t
*
*
*
*
*
*
:l
:l
,;
*
*
*
*
+
*
t
*
!i

*
+
t
+
*
*
*
*
+
t
*

+
*
I
*
*
*
*
ri
:;
r!
*
t
*
*
ti
t
*
*
r*

*
t
:;
tl
*
*
I
13

+
t
*
+

a

a

a

a

a

a

a

a

o DEL
a

a

a

a

a

a

a

a

. EPSz
o

I

a

a

a

a

a

aa a

FORMAT = ( 4F10.3). NUiIIBEF OF CARDS IS I .

DATA ARE ENTERED BY SUBFOUTINE AFOiI.

**+'tt * +* * **t t';'tt++li,|*****++ * t+* 't't'i* r| **+*'l +,t* **** ***+*t***+*****rt *
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CUTPUT

ilA I N PROGR AM ( FOP )

THE MAIN PROGRAII' CCNTFOLS TI-E LISTING OF THE FSUR ITEMS
DIScussED BELG*. THEREAS rl-{E FIFsr rrEir AppEARs AT TtiE vERy
BEGINN ING OF THE OUTPT/T T THE CTHEF' THREE I TEMS APPEAF AT THE
VEPY END CF THE CUTPUTI

PROGPAU LISTING OF ClPD DATA

r}iIS ITEM CONSISTS OF CAFD IMAGES (COLUMNS T TO 80) OF ALL
THE INPr,rf DATA SvppLf ED TC THE CuppENT RuN. Ttr FACILITATE
INSPECTICN OF THIS DATAT A SEOUENTIAL CARD NUMBEF IS ASSOCIATED
.ITH EACH CARO Ii,AGET

INPUT-OUTPUI fI,IATFtrX LABELS AS GENEFATED IITHIN THE PFoGRAM

THIS ITEU' THICH IS OPTTCNAL OI,iTP\,'T, SVMI,IARIZES ALL THE
CALLS To SUBRoUTINES 'GEDLABt r TPUDLAB. r .GEFLABTT AND .puFLABr
IN THE ORDER IA THICH THEY OCCURFED IITHIN THE RUNT SUBROVTINES.GEDLAB. ANO 'PUOLAB' RESPECTIVELY EEAO AND TRITE LAE€LS OFFrLEs (PEFI.{ANENT oF scRATCH) srcFED cN Dsro uNrTS. SIMILARLY,TGEFLAB' ANO IPUFLAE' RESPECTIVELY READ AND TRITE LAEELS { IFANY' OF FILES (PERI{AI(ENT OR SCFATCH' STOREO ON FSIO UNTTS.
ALTHOUGH THIS SUl,llrARY SERVES irAINLy AS A DEBUGGING AIDr IT IS!u-so A ouIcK PEFERENCE To ASCERTAI N THE LocATIoNr NAlrEr AND srzE
OF ANY MAIFIX OF INTEREST.

THE Fol-LGlrNG OUANTITIES AFE PFESENTED FoR EACH CALLo

(CALLING FROGRAM'. THIS IS THE SUEF'CUTINE IN THICH THE CALL
ORIGINATED.

(CALLED PROGFAM) - THIS IS THE NAME OF THE CALLEO SUBROUTINET IT
IS EITHEF .GEDLAt!.r TPUDLABT r .GEFLAB.T OR .PUFLAB..

(UNIT NAMEI - THIS AUANTITY IS NOT CURRENTLY USEO.

(FrLE NAluE, - THIs ls rHE NAME oF THE MATFIXT psEUDo-r{ATRrXr oR
OTHER DATA IN THE FTLET

(UNIT) - THIS IS THE LOGICAL UNlr oN rHIcH THE DATA FESIDESo

(FILEI - THIS IS THE LocATroN oF THE DATA oN THE UNryo
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(ROIST C0LSr - lF THE FILE CONTAINS A HATFIx OR PSEUDO-MATRIXT
THESE TWO OUANTITIES USUALLY DEFINE THE ACTUAL SIZE OF THE
Af,IR,AYT HOTEYEf,IT IF THE SIZE IS NCT KNCTN PRIOR TO THE FOFMATION
OF THE ARRAYT OF lF THE DATA IS NOT IN THE FORf'l OF AN ARRAYT
THESE TIO OuANTITIES ARE vSED IITHIN THE PROGRAII B\JT ARE OF NO

INTEREST TO THE USEF.

(PAGEI - THE OUTPTJT HAD REACHEO THIS PAGE OF THE LISTING THEN
THE CALL TAS I{ADE.

INPUT-OUTPUT TATFTX LABELS IN NUI'EPICAL ORDEF OF I/O UNITS

THIS ITEMr rhICH I5 ALSC CPTIONAL OtlTPrrTr IS IDENTICAL TO
TI.IE PREVIOUS ITEII EXCEPT THAT THE CAI-LS ARE OFOERED ACCORDING TO
I/O UNIT FATHER THAN IN THE CROER IN UHICH THEY I'ERE EXECUTED.
THIS SUI{UARY SERVES AS A OUICX REFEFENCE TO DETEFMINE THE DATA
STORED ON ANY PARTICULAf, UNIT.

TABLE OF CONTENTS

A TABLE OF CONTENTS IS SUPPLIEO TO AID THE USER IN LOCATING
SOHE i,tAJOF OUTPUT ITEITS IN THE LISTING.
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AVAi{ . AUTOI4ATED VIERATION ANALYSIS I{OOLA.E

AS SHOIN IN THE ST/YiIARY BELO{I THE Oi.,TPUT ITEI'S IN AYAU
BELONG TO THREE GENEFAL CATEGORIES. CATEGORY {AI CONTATNS THOSE
ITEils THAT cAN APPEAR IN THE FIRST FoP pASs oNLy. ITEritS THAT
APPEAR IN EVEFY FoP PASS BELONG To cATEGoRy (Et. cATEGoRy (c,
CONTAINS I'EI'S THAT TPPEAF IN ALL FOP PASSES EXCEPT THE FIRST.

SUIilIr{ARY cF OUfPUf ITEMS FOR AVAM

I(BI. STRESS RATIOS
2 (A ) o 5fF{.CT.JRlL ITEMBERS EXCLUDED FROtd FLUTTER REDESIGN
3{A I. NCN-OPTI MUU FACTORS
4(B ). OESIGN ARRAY
5(B). HASS BALAhCE
5(Cl. {EIGHf SuilUARy
7(B ). fRAITSFCRXATION t4ATRIX . B.
8(A'. INITIAL ANO CARRENT TEIGHTS
9(Ct, INCFEHENTIL I,IASS MATF ICES (CUI,IULAT IVE)

rO(AT. FIXED HASS ITEMS
fI(A). tEIGHT PAFAMETERS FER AUTO-ilASS GENERATOR
r2(B ). HAss MATFIx FRoi, AUTo-l,iASs GENERAToR (STRUcr o CooRDt
r3(A ) O PLUG i'ASS OATA
I4(BI o MASS I,IATFIX FOR VTEFATION ANALYSIS
r5(B). FLEXIEILITY OR STIFFNESS I'ATRIX
l6(Br. vtBFATION FRE0UENCIES
rTIB)O PLUG XGTION IN EACH MODE
f 8(Bl. ABSOLUTE l,tODE SHAPES
I9(B)O GENERALIZED IIASS IFLEXIBLE HODES'
20(B). GENERALIZEO HAsS (RIGID-eOoY trOOES)
2I(BT. GRTHOGONILIZATION ANO HOMENTUM CHECK
22(B l. rrooAL YEcroRS FOR fLTTTTEF ANALYSIS
23(E}. CALCOTiP FLCTTING OF VIERATION }IODES

THESE OUTPUT ITEI,IS ARE DISCUSSED IN THE FOLLOTING TIAYEFIIAL.
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TTEM I(B). STFESS FATIOS

STRESS RATIOS ( ACTI',AL STRESS DI YIDEO BY ALLOTAELE STRESS,
AFE LISTEO FOR ALL !ACTIVEI STRUCTUPAL MEHBERS IN SOPr THAT ISr
A RATTO IS NOT SHCTN FOR ANY }TEHBER THICH CAN NEVER EE RESIZED
IN SOP BECAUSE ITS I{INIHU}I ANO T'AXtMUM ALLOHAALE GAGES (AS
SPECIFIED BY THE ISER, ARE IDENTICAL. NOTE THAT THESE STRESS
RATIOS APPLY TC THE CUERENT DESIGN BEING PASSEO TO FOP FROiI SOP.
NATURALLY' THIS ITET IILL NOT APPEAF IF THE PRET/IOVS SOP RUN OID
NOT ANALYZE ,l'E STRUCTUFE BUT i,IEFELY COIIPUTED THE STIFFNESS OR
FLEXIBILITY MATRIX. ALSOT THE ITET,I TILL NOT APPEAR IN THE FIRST
FOP PASS UNLESS FOP lS BEING CALLEo UPON TO PERFOPIII A FLUTTER
REDEStGN"

ITEM 2(AT. STRUCTUFAL I,IET,IBERS EXCLUDED FROM FLUTTEF FEDESIGN

IF THE USER NAS PEFI'ANENTLY EXCLUDED
FLVTTER REDESIGN PRCCESST THE PPOGRAM TILL
EXCLUDEO i'Ei'BEF NU}IEEFSO THE TOTAL NUMBER
rILL ALSO BE GTVEN.

ITEM 3(A). NCA.CFTIMUM FACTORS

vSER l.'AS PROYIDEO
A LIST OF MEMEER

FACTORST THE TOTAL

ANY ELE}TENTS FROM THE
PROVIOE A LIST OF THE

OF EXCLUDED ELEMENTS

NCN-OPTII,tuil FACTORST THE PROGRAH
NUMBERS AND THE ASSOCIATED

NUMBER OF SIJCH ilEMBERS rILL ALSO

IF THE
HILL PROVIOE
NON-OPTI liul{
BE GI VEN.

ITEil 4(B ). DESIGI\ AFFAY

THE DESIGN AFR'Y CCNTAINS PERTINENT DATA FOR EACH OF THE
STRr.rCTuRAL MEIgBERS rHICH MAY TAKE PAFT IN THE FLTTTTER RESIZING
PROCESSO FOR EACH SUCH MEMBERT THE FCLLOIING SEVEN OUANTITIES
ARE LI STED.

{ME14B I

( NEIIT )

( OLDT I

flETEER NUMEER

CUFRENT GAGE

GAGE AS IT ENTERED PREVIOUS SOP PASS
(THIS OUANTITY TS sET TO ZERO IN THE FIRST FOP PASSI

(INITT) - GAGE AFTER THE FIRST SCF PASS. THIS IS CONSIDERED
TO BE THE STARTING GAGE FOF THE ENTIRE FLUTTER AND
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STRENGTH RESIZING PROCESS. TN THE FIRST FOP PASSI THTS
OUANTI TY IILL BE IDENT ICAL fO 'NEIIT'T

(TIINT} MINIT4UT' ALLOTABLE GAGE FOF FLUTTER PEOESIGN IN
THIS FOP PASS. THTS OUANTITY IS THE LARGER OF TIO
VALUES. IT IS EITHER tHE i4INI i,tull MANUFACTURING GAGEI
OR THE GAGE UHICH TILL CAUSE THE ELETdENT TO BE FI.{-LY
STFESSED (PRODvCT OF STFESS RATIO ANO CURRENT GAGEII

l{AXIttutjl ALLOIABLE GAGE FOR FLUTTER REDESIGN lN
TH IS FOP PASS. lF A l4AXItlUtr4 ALLOT,ABLE r,AS NOT
SPECIFIEDT THIS OUANTITY UILL AE LISTEO AS ZERO.

I MAXT )

(TPUTI . TEIGHT PEF UNIT GAGE CF I.IEMBER

NOTEoro As rHIs ITEH Is ASSOCIATFD *ITH THE FLUTTER REDESIGN
PFIOCESST IT IILL t\cT APFEAR IN A FIRST PASS THROUGH FOP UNLESS
FL'JTTER REDESIGN IS TC BE PEFFOFMEO.

ITEM 5(B }. It,!ASS EALANCE

tF MASS BALINCE tS PRESET\T lN THE PROBLEIT{r THE PROGRAI, IILL
LIST THE FOLLOryING OUANTITIES FOF EACH TASS BALANCE VARIABLE.

FIRST PASS TFRCUGh FCPo r r r r
(NUMBER) USER SUPPLIED IDENTIFICATIBN NUMBER
(TEIGHT' - STAFTING TEIGHT OF THE VAEIABLE
(OOF ) THREE STFUCTURAL DEGREES OF FREEDOM

THE YARIIBLE

FOR THE YARIABLE

ASSOCIATED IITH

SVBSEO.gENT PASSES TIiFOUGH FOPrr OrO
THE OUTPUT IS STYILAR TO THAT

THAT BOTH THE INITIAL (STARTING) TE
ARE GIVEN FOR EACH VARIABLE. IF THE
BALANCE DATA IN fFIS FOP PASSr YHE
NE| DATA RATHEF THAN THE TEIGHTS A5
THE PPEVICUS PASS THFOUGH FOPO

ITEM 6(C l. lE IGHT SUIIMARY

A TEIGHT SUTYAFY IS PRESENTED AT
PASSES.EXCEPT THE FTRSTO THIS SUI{MARY
I NFORI{AT I ON.

OF THE FIFST FOP PASS EXCEPT
IGHT AND THE CURRENT TEIGHT
USER HAS SUPERSEDED MASS

CURRENT TETGHTS REFLECT THE
THEY EXISTED AT THE END OF

THE BEGINNING OF ALL FOP
CONTAINS THE FOLLOHING

I. INITIAL REFERENCE TEIGHT - THIS IS THE TOTAL UETGHT OF THE
STRUCTURE AS IT EXISTED AFTER THE INIfIAL SOP PASS BUT BEFORE
ANY FLUT TEF FI ES I Z ING .

2. TEIGHT CHANGE Tti LAST SOP PASS. THIS OUANTTTY ryILL BE ZERB

FASTOP-FOP.AVAM

2A4



IF SOP IAS NOT USED TC FEDESIGN THE STRUCTURE.

3. Ct,MLLATI YE STRICTIRAL TEIGHT CHANGE . THIS IS THE TOTAL
i.ETGHT OF ALL STRUCTURAL MATEFIAL ADOED TO THE DESIGN AFTER THE

INITIAL SOP PASSO THIS TEIGHT MAY AE DUE TO BOTH STFENGTH AND

FLUTTER FESTZING.

4o Cwtlr.LAf I YE irASS BALANCE IEIGHT CHANGE - TtrtS IS SIiIPLY THE

SUM OF ALL MASS BALANCE TEIGHTS CURRENTLY IN THE DESIGN. IT IS
NOT THE DIFFERENCE AET.EEN THE CUFRENT i,'ASS BALANCE TEIGHT ANO

THE INITIAL IEIGHT SPECIFIED BY THE USER tN THE FIFST FOP FASS.

5O CUMULATIVE TOTAL TETGHT CHANGE - THIS IS THE SUI' OF THE
CUMULATIVE STRUCTURAL AND MASS BALANCE UEIGHT CHANGEST

6. PERCENTAGE TEIGHT CHANGE ( CUMULATIVE} THIS IS TI{E
Csl{l.rLA TI YE TOf AL TEIGHT CHANGE O I v I DEO BY THE IN trT IAL REFERENCE
flEIGHT (PCT I

?. TOTAL NET IEIGHT. THIS IS THE SUM OF THE INITIAL REFERENCE
IIEIGHT AND THE CUIULATIVE TOTAL ;EIGFlT CHANGE.

ITEII 7(Bl. TRaNSFORI,tAtION MATRIX ' B'

THE TBI }IATRIX ilAY BE LTSTEO AS OPTIONAL OUTPUT THEN THE
FLEX IBILIf Y APPPOACH I5 BEI NG I/SED. THE TRANSPOSE OF THIS MATRIX
TRANSFORIiS DISPLACEI,ENTS FFOM THE DYNA,TIICS MODEL TO THE
STRUCTURES MODELO IF A FREE-FPEE VIBRATION ANALYSIS IS BEING
PERFORI,IEDT TtrESE DISPLACEi{ENfS AFE IN RELATIvE COORDINATES. FOR
A CANTILEVER ANALYSIST THEY ARE IN AESOLUTE COOROINATES.

ITEH 8(AI. INITIAL AND CUFRENT TEIGHTS

(NOTE. THIS ITEil IILL NCT APPEAR IF THE AUTOMATIC MASS

GENERAfOR IS USED.)

IF FLUTTER FEOESIGN IS 
'B 

BE PEFFOF}IEO IN A FIRST FOP PASST
THE FOLLCTING .rTO TEIGHTS ARE LISTED.

IT INITIAL UEIGHT - THIS (USER-SUPPLIEDI OUANTITY IS THE TOTAL
UEIGHT OF THE OESIGN AS IT ENTEFS THE FIRST FOP PASS.

2, PRESENT TGIAL TEIGHT - THIS tS THE SUl,l OF THE INITIAL IEIGHT
AND ANY MASS BALAT\CE IEIGHT THE USER SUPPLIEO IN THE FIRST FOP
PASS o

ITEM 9(C)r INCFEITENTAL l,tASS MATRICES (CvM!/LATIvE)
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(NOTE - TF,IS ITEH TILL NGT APFEAF IF THE AUTOMATIC HASS
GENERATOR IS USEO.)

TTO INCFE}'ENTAL HASS MATFICES IIAY BE LISTED AS OPTIONAL
OVTPUT IN ALL FOP PASSES (EXCEPT THE FIFISTI. TTIESE ilATRICES ARE
DI SCUSSEO BELOI'.

I. I NCREi{ENT 
'L 

MASS IIATRIX ( STRUCT D GRI DT IITH RESPECT TO
INITIAL MASS MATFIX I4O8O

THIS INCFEHENTIL MASS HATFIX IS ASSOCTATED IITH ALL TTIE
CUMULATIVE STRENGTH.FLUTTER DESIGN CHANGES IIAOE TO THE STRUCTURE
StrARTING.ITH THE FIFST FOP PASS. THE MATRTX IS IN STRUCTURAL
COORDINATES ANO IS THEREFORE DIAGONAL. ALL ZEROEST INCLUDING
THOSE ON THE OIAGONAL' ARE SUPPRESSEO. NOTE THAT THE ORIGINA
iIASS BALANCE TEIGHTS IN TI-E FIRST FOP PASS ARE REPRESENTED IN
THE INITIAL iIASS iIATRIX MDB ANO ARE THEREFORE NOT INCLUDED IN
trHTS INCREMENTAL i'ATRIXT

2C INCREHENTTL MASS HATRIX (DYNAT{IC GPIDI TITH RESPECT TO
INITIAL UTSS ilATRIX iiOBr

IF THE FLEXIBILITY APPROACH IS EEING USEOT THE INCFEI'ENTAL
iIASS HATR IX ( SJRLCTO GRIDI OI SCUSSEO ABOVE IS TR ANSFORTED TO
DYNAMICS COORDINATESO IF LTSTEDT THIS TRANSFORMEO HATRIX IS
DENOTED AS T{ATFIX OTDBT

ITEiiI IO(AI. FIXED MASS ITEMS

IFIXED ADDITlONS TO }IASS MATRIX (STRUCT. GRIDII

IF THE AUIOI'ATIC MASS GENEFATOR OPTION IS BEING USEDT ANO
IF FIXED MASS ITEilS HAYE BEEN SVPPLIED BY THE {/SERT THESE ITEMS
UILL BE LISTED IN THE FIRST FOP FASS. NOTE THAT THESE ITEMS ARE
PRESCRIBED IN STRIJCTURAI- COOROI NATES.

ITEi,I IT(AIT IEIGHT PARAIT{ETERS FGF AUTO-MASS GENERATOR

IF THE TUTOI'ATIC MASS GENEF^TOR
FOLLOTING TEIGHT DATA 'ILL BE LISTED
BE DONE IN .THIS RUN.

BEING USEDT THE
FLUTTER REDESIGN IS TO

IS
IF

I . I NI TI AL FEFERENCE IE I GHT
THTS IS THE TEIGHT OF THE DESIGN BEFORE FLUTTER REDESIGN

HAS COMMENCED. IT tS COITPITTED TITHIN FOP ANO IS YHE SUtt{ OF THE
STRUCTURAI- IEIGHI AND THE IEIGHT OF ANY FIXED MASS ITEIIS
SUPPLIED BY THE ISERT IT DOES NOT INCLUDE THE INITIAL MASS
BALANCE IEIGHY.

2C CONTRIBl,,TION DUE TC STRUCTUFE
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TIIIS IS THE TOTAL STRUCTURAL IEIGHT (INCLUOING },iON-OPTIHT,T
FACTORSI.

3o coNTR I B&r I oN DLE ro F IxED i'iA ss I TEIIIS
THE USER iIUST SUPPLY THE TOTAL. IEIGHT OF ANY FIXED MASS

ITEMS IF FLUTTER REDESIGN IS DESTFED.

4. PRESENT TOTAL IEIGHT
THIS IS THE SUII, OF THE INITIAL FEFERENCE IEIGHT AND THE

INITIAL }'ASS EALANCE TEIGHTO

:l::- lli 3 I :-1: ::-::l: ::-::: :- ::l :::::-:::::: I::-::l:li1-!3ll3l
IF THE AUTOI4ATIC I{ASS GENEFITOR IS USEDr THE HASS MATRIX AS

COI,IPL,TEO IN STRUCTURAL COORDINATES CAN BE LISTEO AS OPTIONAL
OUTPUT IHEN TtlE FLEXIBILITY APPRCACH IS USED. THE l{ATRtx IS
OTAGONAL . EXCEPT FGF ANY OFF-DIIGONAL TERTIS PRESENT IN THE
FTXED IIASS ITEilS. ALL ZEROES AFE SUPPRESSED.

TTEftI 13(A'O PLUG TASS OATA

IF A FREE.FREE VItsRATION ANALYSIS IS TO BE PERFORIT{EDT THE
USER.SUPPLIED PLUG I4ASS IATRIX IS LISTEO IN THE FIRST FOP PASS.

ITEI{ I4(8'. YISS 1{ATFIX FOR VIBRATION ANALYSIS

THE LOIER TRIATGLE CF THE ACTUAL I{ASS }'ATRIX TO BE USED IN
THE CURRENT vIERATION ANALYSTS CAN BE LISTED AS OPTIONAL OUTPvTT
THIS HATRIX REFLECTS THE DESIGN AS IT CURRENTLY EXISTS.
TNCLUOING FIXED I'ASS ITEMST I.IASS BALANCE IEIGHTS, PLUG HASS' AND
ANY CUHT,LATI YE |E IGHT DUE TO EAFLIEF STR ENGTH-FLUTTER RESIZINGS.
IF A CANTILEVEF ANALYSIS IS AEING PEFFORMEDo THIS II|ATRIX lS
DENOTED AS UDT IN A fREE-FFEE ANALYS[S, THE NOTATION TS I{DFFO

ITEM t5( B lr FLEXIEILITY OR STIFFNESS llATRIx

OEPENDING ON THE APPROACH BEING IJSEOT THE LOTER TRIANGI-E OF
THE OYNAI'iIC FLEXISILITY HATRIX CR THE STRUCTURAL STIFFNESS
i4ATRIX CAN BE I-ISIED AS OPTIONAL OUTPUT.

TTEM I6(8'O VIBRATICN FFEOUENCIES
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THE VIBFATIGN FFEOUENCTES AFE ALIAYS LISTED IN CRDER OF

INCREASING FREOUENCYI

ITEM f7(Brr FLUG TOTICN IN EACH tt{ODE

THEN A FFEE.FREE ANALYSTS IS PERFORI,TEOT THE PROGRAM
PROVtrDES A SEPARATE LIST OF THE FLUG I{OTIONS IN EACTI FLEXIBLE
IqODE. THESE TOTIONS ARE PAFT OF fHE ABSOLUTE IIODE SHAPES IHICH
AR€ NOFMALIZEO SUCH THAT THE LARGEST (ABSOLUTEI VALUE IN EACH
MODE IS UNITY.

ITEM I8{ B I. ABSOLUTE TODE SHAPES

THE FROGFAI,I ALIAYS PROVIOES A LISf Of MOOE SHAPES lN
ABSOLVTE COORDINATES. EACH MODE IS NORMALIZED SUCH T}IAT THE
LARGEST (AASCLUTE' V'LUE IN THE YODE IS UNITY.

ITEM I9(BIT GENEFILIZED MASS (FLEXIBL€ MODESI

THE PFOGFAM ALTAYS LISTS THE GENERALIZEO i,IASS MATRIX
ASSOCIATED TITH ALL FLEXIBLE ilODESO EACH IIODE USED IN THE
COHPUTATICN OF THIS ITEI,! HAD BEtN NOFIIALIZEO S(] THAT THE LARGEST
(ABSOLUTE) VALUE IN EACH i,lODE UAS UNITY.

ITEM 20(Br. GEI\EFALIZED MASS (Fr IGID-BODY MODESI

THEN A FFEE.FREE VIEFATION ANALYSIS IS PERFORMEOT THE
PROGRAIiI ,rILL LlST THE GENERALIZED MASS ASSOCIATED IITH THE
RIGID-BODY I{COES. FOF THIS COMPUTATIONT EACH PIGIO-BCDY iIODE IS
NORI,!ALIZEO SUCH THAT THE ASSOCIAIEO PLUG DISPLACEI'ENT T5 UNITY.
AS A RESULTT THE GENEFALIZED i{ASS MATPIX IILL REFLECT THE ENTIRE
MASS AND INERTIA OF Tl'1E DESIGN.

ITEM 2I ( B I. CRTHOGONILIZATI ON AND UOiTENTUI{ CHECK

TI.EN FFEE-FFEE MCDES ARE COMPUTEOT THE PROGRAII{ TILL LIST
fHE GENERALIZED IrASS FOF FLEXIBLE AND RIGIO-BODY MODEST FOR EASE

OF INSPECTIONT THIS I'ATRIX IS NCFMALIZED SUCH THAT ALL THE
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DIAGONAL TERUS ARE \,f\tITY. CROSS-fERMS BETTEEN THE FLEXIBLE AND

RIGITFBoOY IIOOES TILL CHECK THE ERTHCGGNIITY OF THOSE I{ODESO

EOUIVALENTLY, THESE CROSS-TEFi.S SERVE AS A CHECK ON THE l{OtlENTUl{
ASSOCIATED IIITi THE CCMPUTED FLEXIBLE FREE'FFEE IIIODES'

ITEr4 22lAr. MOOAL VECTOFS FOR FLI/TTEF ANALYS! S

THE PROGRAM ALTAYS LISTS THE REDUCED T'ODAL VECTORS TO AE

USEO IN THE SUBSEOUET\T FLUTTEF ANALYSISO THESE VECTORS ARE

coMpRrsED oF sELEcTEo ccr,rpoNENTS oF THE oRTcINAL (ABSOLUTEI H0DE

SHAPES PLUS ANY ADDITIONAL ZEROES THE USER HAS SPECIFIED. COLUf,N
.INEI. INDICATES THE DEGREE OF FFEEDCT.I NUMBEFING SYSTEH FOR THE

NET REDUCEO VECTORT COLUMN TICLDI SPECIFIES THE DEGREES OF

FREEOOil THAT THE SELECTEO CCMFONENTS HAO IN THE ORIGINAL
vECfOR S o

ITEl,t 23(B). CALCCilP FLOTTING OF vIBFtTION MUDES

THE FOLLOBI NG CLANTI TIES ARE LISTEO LHENEVER CALCOTP PLOTS
OF 7HE VIeRATION }IODES ARE GENERATEDo

I. GECMETFY CF PLCTTING GRIO
THIS GRIO COI\iSISTS CF ALL NCOES AT IHICH MODAL

DISPLACEI'ENTS HAY AE PLOTTEDT THE XTY AND Z COORDINA'ES OF EACH

NODE ARE GIVENT AND It\ ADDITIONT THE ALLOIABLE HOTION AT EACH

NOOE (XrY OR ZI IS SPECIFTED.

2. BEAI,T DEF It\ITI ONS
FOR EACH EEAI{T THE PROGRAM IILL PRESENT THE ASSIGNEO NAT{E

AND THE (CNNECTTNG NCDES ASSCCIATED hITH THAT BEAMT

3o REF€FIEnCE eEAi{
THE NAHE ANO LENGTH OF THE REFEFENC€ BEAiI SELECTED BY THE

USEF IS LISTEO ALONG TITH THE RATIO OF II{AXIMUM DISPLACEMENT TO

REFERENCE BEAII LENGTF. THIS FATIC OEFINES THE SCALE OF PLOTTED
MODAL Ai,IPLITUDES IN TERMS OF THE PLOTTEO I.ENGTH GF THE REFERENCE

BEAMT

4C MOOES TO EE PLOTTED,THE 
TOTAL NUMEER OF DESIREO PLOTS AND THE INDIVIDUAL HOOES

TO BE PLOTTEO ARE SPECIFIED.

5. T'ODAL DI SPLACEHENTS
FOR EACH MODE TO BE PLOTTEDT THE PROGFA}! LISTS THE I{ODAL

DISPLACEMENTS AT ALL NOOES IN THE FLCTTING GFIDr THESE
DISPLACEMENTS ARE PRESENTED BEFOFE THEY ARE SCALED FOR PLOTTINGT
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AFAI{ - AUTOMATED FLUTTER ANALYSIS |,IODULE

CATEGORIES CF OUTPUT FOF AFAM

(A'
(B'
(cl
(D)
(Et
(F'

GEI{E RAL OUTPUT
OUTPUT ASSGCIATEO
OUTPUT ASSOCIATED
OUTPUT ASSOCTATEO
OI/TPUf ASSOCIAfEO
OUTPUT ASSOCIATED

rI TH OOUBLET L ATT I CE }IETHOD
TITH I4ACH BOX T4ETHOD
I'ITH ASSUI'ED FFESSURE FUNCTION ilETHOO
IITH K SOLUTICN PPOCEDvRE
rITH P-K SCLUTION PROCEDUf,E

ITEM I(A). TOONL DATA

GENERALIzEo lrAss MATRTx' McoAL FREouENctrEsr ANo coMpLEx
GENE RAL I ZED ST IFFNESS i,IATRt X FOF MOOES OF v t BRAT IoN SPEC IFI ED AS
rNP!/T To AFAllr THE lvAcrNApy coflpoNENT oF ANy oN-DIAG0NAL
G€NERALTzED srIFFI\ESS rERtr{ REPRESENTS A rrroDAL oAt{prNG
COEFFICIENT' IHICH rty BE SPECIFIEO Ey THE r.rSERo

ITEI{ 2 (B 
'. 

GECI'ETFY CF AERODYNAITI ICS TIODEL

DATA INCLUDES COORDINATES OF THE VERTICES (CORNERS) OF EACH
AERODYNAHIc PAt\EL (xcAPTYCAP oZCAPI t TF|E CooRDINATES oF Tt{E
vERTICES cF EACH AEFooYNAxIc ELEUENTT THE x-cooRoINATE oF THE
PANEL LEADING EOGE AT THE CENTEF DF EACH AERODYNAHIC STRTP
IXIJ)T ANC TFE PINEL CHORD LENGTH MEASURED AT THE CENTER OF EACH
AERODYNAIIIC STRIP (CIIG'.

ITEI{ 3(C'. GECT'ETFY OF AEROOYNAUICS HOOEL

THE COOFDINATES OF THE CENTER OF EACH SI'RFACE AEROOYNAMtrC
BOX AND THE ECX AREA ARE PRESENTED IN BOTH NORHALIZEO AND TRUE(INCHES) COOPOINIIES. THE XrY COOFDINATES ARE NORiIALIZED SO THAT
TH€ LENGTH AND UIOTH CF EACH COMFLETE BOX ARE EOUAL TO UNITY.
THIS TFE NORI,ALIZED AFIEA OF EACH BOX THAT LIES COI{PLETELY (NOT
PARTIALLY) ON THE HATN SURFACE TILL EE UNITY. THE ORIGIT.{ oF THE
NoRHALIzEo cooFoINArEs Is THE CENTER oF THE MosT INB0ARo'
FoRrARo BCXo THE oRIGtN oF THE TRUE CO0RDINATES rs rHE
INTERSECTION OF THE SURFACE ROOT CHOFD AND THE SURFACE LEAOING
EDGE T

GEOMETRIC DATA FOR THE OIAPHFAGI' BOXES IS PRESENTEO IN A
SIMILAR FCRMIT TO THE SURFACE BOX DATAo THE COtttPLETE GEOttETFy OF
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THE AEROOYNIMICS TODEL IS THEN SUMMARTZED IN A PRINT'PI-OT THICH
INDICATES THE POSITIONS OF IING' DIAPHRAGM' AND SHARED
(PARTIALLY l,INGr FAFTIALLY DIAPHFAGI'll BOXESo

ITEH 4(DIT GECI'ETFY CF AEFOOY}iAMICS MOOEL

THE NON-DII{ENSIONAL ARRAYS CF CCORDINATES Y/L(0lr X/B(Olr
B/A(O' ARE OEFINED AS FOLLOTS. Y/LIO} IS THE ARRAY OF SPANUISE
COOROINATES (NON-OIT4ENSIONALIZED BY SEHI-SPANI OF STITIONS ALONG

iHICH COLLOCATION PGINTS ARE LOCATEDO X/B(O) IS AN ARRAY OF

MIO-CHORD COORDINATES AT EACH OF THESE STATIONS TIEASURED FROH

THE ROOT 
'TTIO-CHORD 

IN THE STREAMUISE DIRECTION AND

NON-DINIENSIONALI ZED BY THE ROOT SEMI-CHORD. AlAIO 
' 

IS AN ARRAY

OF SEI{I-CHORD LENGTHS AT THESE STATIONS r NON-DIIiENSIONALIZED EY

THE ROOT SEfttI-CHORO, THE PARAMETERS ETAIL(O) r XIlB(Olr B/B( Ol
GIVE SIHILAR NON-DII,IENSItrNAL GECITIETFIC DATA FOR THE INTEGRATION
POI NT S.

ITE'{ 5(A ) ' INPUT OATA FCR i,IODAL INTEFPOLATION

T}E COORDINTTES OF THE TEFIT(INAL POTNTS OF SPANTISE LINES ON

IHICH MODAL DEFLECTTONS AeE SPECIFIEDT THE COORDINATES OF POINTS
ON THE LINES IHERE ICDAL 0ATA IS SPECIFIEOT AND THE

CORRESPONDING HODAL OEFLECTION AFRAYST THICH ARE INPI'T FROM

AVAM. THIS ITEM IS OPTICNAL OUTPUT.

ITEil 6(A t . INf ERPOLATEO r'tODAL DATA

THE INTEFPOLATEO iIODAL OEFLECTIONS ARE PRESENTED IN THE

FORM OF THE COORDINATES OF THE TNTEFFOLATION POTNT FOLLOIED BY

THE ASSOCIATED INTEFPOLATED OISFLACEMENT (H' ANO SLOPE (ALPHA''
THE UNITS OF (ALPHAI ARE RADIANS PER FOOT. THIS OATAT UHICH IS
REPEATED FOR EACF UCDE OF VTBRATIONT IS OPTIONAL OUTPUTO THE

INTERPq-ATED OATA IS THEN PRESENTED IN THE FOR}' OF 'PRINT'PLOTSI
FOR EASE OF INSPECTION. THESE PLOTS ARE NOT OPTIONAL OUTPUTO

THE INTEFPOLATIGN POINTS FOF YHE OOUBLET-LATTICE PROCEDURE

ARE THE ELEUENT THREE-OUAETER CFORD POINTS. FOR THE I4ACH BOX

PROCEOTJRE THEY ARE THE BOX CENTERST FOR THE ASSUI'IEO PRESSURE

FvNcTION PROCEDUREo THEY ARE THE COLLOCATION (OOINIASH) POINTSI

ITEM 7(D). INTERFCLATED MODAL DATA

FOF fHE ASSITTEC PRESSuRE FgNCTICN APPROACHT AN ITEM rMODE
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SHAPES FOF GENERALIZED AIF FOFCESI FOLLOTS ITEH 6IAI" THIS OATA
GIVES THE COORDINATES OF LTFT PCINTS AND THE INTERPOLATED I{ODAL
DISPLACEMENTS AT THOSE POINTSO

ITEM 8(B}. GENERALIZED FOFCES PEF UNIT OYNAMIC PRESSURE

COIIPUTEO GENEFILIZEO ATF FCFCE I'ATRICES FOR THE BASE SET OF
REDUCEO FREOUENCIES USED FOR INTERPOLATION (MAXTi4UM OF 6'. IN
OFDER TO CONFORM tlTH THE ORIGIT\AL AFFDL VERSION OF THE DOUBLET
LATTICE PROGRAMT THESE MATR!CES ARE PRESENTEO FOR UNIT DYNAMIC
PRESSURE.

ITEM 9( A I . GENERAI-I ZEC AIR FOFCES

THE DISPLAY CF GENEFALIZEO AEROOYNAMIC FORCE I'ATRICEST
coFRESPONDING TO FEOUCED FREOUENCIES SpECtFIED By THE USEF, lS
OPTION-DEPENDENTT THE TTO BASIC TYPES OF GENERALTZED FORCE
PRINTOUT ARE OESCRTBED BELOH.
I' FOR K OR P-X SCLiJTION, r.rstNG GENEFALIZED AIF FOFCE
TNTERPOLATIONT THE CCHPUTEO AND INTEFPOLATED GENERALIZED FORCE
MATRICES MAY BE OISPLAYEO FOR EACH EF THE FEDUCED FREOUENCIES
SELECFED A5 A BASE SET (I'AXIYUM CF 6IT THESE MATFICES ARE
DISPLAYED IN THE CFDER IN THICH THE IN?ERPOLATION TEST PROCEEDSO
2. FOR K SOLUTION, T.'SING GENEFALIZED AERODYNAMIC FORCE
INTERPOLATICNI THE INTEFIPOLATED FCRCE i{ATFICES iIAY ALSO BE
DISPLAYED FOR EVERY REDUCED FFECUENCY FOR YHICH A FLUTTER
SOLVf ION IS FEOUIRED (ri{AXtrMi.rM OF 3O I o

THE GENERALIZED FCFCESI AS PRESEhITEDT MUST BE MULTIPLIED BY
-r**2 (w lS ANGULAR FREoUENCY)r THIS DATA i,tAY aE DISPLAYED FoR
THE DOUBLET LATTICE METHODT IN AODITION TO ITEH A(BI ABOYET

ITEM f0( E ). FLLfTER SCLUTI ONS

SOLUTIONS TO TFE FLUTTER EOUATICN USING THE X T{ETHOD
TABULATED IN CRDEF CF ASCENDING FREOUENCY, FOR EACH VALUE OF
R€OT/CED YELOCITY (DENOTEO AS 'YBC' IN THE PPTNTOVTI. 5INCE ROOTS
AFE NOT IOENTTFIEO CF TRACED ilHEN USING THE K SOLUTION
PFOCEDURET TFE USER PUST REFEF TB THE RESULTS FOF EACH REDUCEO
YELOCITY IN CRDER TO TRACE A PARTICULAF ROOT. PRINT PLOTS OF THE
FLUTTER SCLUTICNS, HHICH FOLLOU THE TABULATED RESULTST ARE
HELPFUL T N PEFFO F iT I NG TH I S TA SK .

ITE}I IT(F'. FLLT]EF SCLUTIONS
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IHEN USING THE P.K SOLUTION PROCEDUREI DAIlPING IND
FREOUENCY OF THE FOCTS OF THE FLUTTEF EOUATION AFE TABUI-ATEO

VERSUS VELOCITYT A FCCT CFDERING AND ROOT TRACING PROCEDI/RE

SHOwS THE RESLLTS FCF EACH ROCT (MODEI IN A SEPARATE TABLE. THE

USER SHOULO BE CAVTICNED, fiQTTf YERT THAT THE ROOT ORDERING IS NOT

ALIAYS RELIAEI-E EVEN THOUGH THE VALUES tr THE ROCTS ARE CORRECT'

EXAi,ItrNATION CF EACH TABLE IILL INOICATE TIIERE AN EFRGI'IEOUS ROOT

IOENTIFICATIGN OCCUFFED.
IF THE USER OOES NCT F.EOUEST INY ADOITIONAL CLUE-DEPENDENT

OUTPUT PERTAINING TC FLVTTER REOESIGN (tTEM LaIFI BELOTIT THEN

THE AFAI' CUTPUT 
'ERIdINATES 

UITH A PFINTOUT SPECIFY TNG THE

VELOCITYT OAilPING (VERY CLOSE TO ZEFG) AND FREOUENCY OF THE

LO0EsT FLtrrER SPEEO INSTAAILITY PLUS PPINT-PLOTS OF ALL FLUTTER

SOLUTIONS. THE PFINT.PLCTS APE FCF FFEOUENCY ANO DAI4PING VERSUS

AIRSPEED' AND FREOUENCY VERSUS DAMPINGT

ITEM T2(F). EIGENVECTGRS AND AERCDYNAMIC FORCE GRAOIENTS NEEOEO

FOF FLUTTER REOESIGN.

rFIS IS OPTIONAL CUTPIJTO FEGUIFED THEN FLUTTEF REDESIGN IS
TO BE ACCO},TPLISHED.

THEFIRsToUTPUTISTHEINTERPoLAYEDGENERALIzEo
AEROOYNAI-,IC FOFCE l,tATFlx AT THE PFECISE FLUTTEF CONDITION' THE
.coL VEcToR. AND .FO,d VECTOF. ARE THE COMPLEX FLUTTER YECTOR AND

ITS ASSOCIATEO ROI VECTCR tN UCOAL COOROINATES. THIS DATA

APPEARS ITICET TFERE THE SECOND PFINTCUT REFLECTS A

NOPMALIZATION OF THE POI VECTOR SUCH THAT VTRAN+(M+OBAF)*U=IOO'
sITH THIS NOFMTLIZATICNT IT CAN BE SHOLN THAT VTRANtK*U=rrFtit2
IHERE TF IS THE ANGULAR FLUTTER FREOUENCYO TO CHECK THE ACCURACY

OF THE COTTPUTED VECTCRST THE PROGRAM LISTS AF**? AS TROOT FOR

RUDISTLL OPTIMIZATION'O AND ALSO THE RESULTS OF THE OPERATION
VTFANTK*U. THE LITTER RESULT SHOULD HAVE A REAL VALUE EOUAL TO

yF**z ANO AN IIAGINAFY VALUE VEFY cLosE To ZEFO. THE TGRADIENT

OF GENERALIZED AERODYT\AMIC FORCES' I S THE DEF IVATIVE OF THE

GENERALtrZED FORCE iIATFIX WITH RESPECT TO REDUCEO FREOUENCY AT

THE FLUTTEF CONDITION.
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AFCM - ATJTOMATED FLUTTER OPTIMIZATION MODULE

IF FOP IS SIi'PLY BEING USED TO COI'PUTE FLUTTER VELOCITY
DERIVATIVES IITHOUT PERFORMTNG FLUTTER REDESIGNT AFOT IS ENTERED
ONLY ONCET IN THIS CISET ITEMS 2O4 AND 5 OF THE FOLLOTING
MATERIAL ARE THE ONLY ITEMS THAT MAY APPEAR IN THE OvTPuTo

IHEN FLUTTEFI REDESTGN IS TC BE PEFIFORMED, AFOTTI TILL BE
ENTERED MORE THAN ONCET ITEMS t AND 2 MAY THEN APPEAR IN THE
FIRST ENTRY ONLY T BUT THE REi{AINING EIGHT ITEI{S MAY APPEAR IN ALL
ENTR IES.

SUMMARY OF OUTPUT ITEI,IS FOR AFOM

I' FLUTTER OPTIPIZATION FAtrAMETERS
2o TRANSFORT{ATION },IATRICES OT AND OAT
3. CENVEFGENCE OF THE REDESIGN PROCEOURE (COUPLED MODES'
4T FLUTTEF VEC'CFS IN STRUCTURAL COOROtrNATES
5r FLgfTEF IELCCITY DERIIATIvES
6C DESIGN ITERATIOilS TD ACHIEVE DESIRED FLUTTEF SPEEO STEP

SIZE
?O TEIGhT SUTiIAFY
8T REOESIGN DETIILS
9. INCREUENTAL MASS ANO STIFFNESS MATRICES IN STRUCTURAL

COORO I NATES
IOO TIODAL MASS ANO HODAL STIFFNESS MATRICES

T}ESE OUTPUT ITEMS ARE DISCUSSEO IN THE FOLLOT ING MATERIALT
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ITEII l. FLUTTER CPTII,tIZATION PARAMETERS

IN A FLUTTEF REOESIGN RUNO THOSE FLU'TER OPTIMIZATION
PARAiIETERS IHICH OEPEND ON INPUT DATA ARE LISTEO THE FIRST TIME
AFOI{ IS ENTEFED. THESE PARAMETEFS INCLUDE THE REOUIR€O FLUTTER
SPEEDT LIlrlTS OF THE FLUTTER BAND' CCNVERGENCE CRITERIONI ETCr

ITEII 2c TRANSFORITATICN lltATRICES OT AND OAT

TRANSFORPATICN T'ATRI CES OT AND (POSSIBLY ) OAT CAN BE LISTEO
AS OPTIONAL OUTPUT THE FIRST TII{E AFOM IS ENTEREDo THE Flols OF
THESE }TATFICES CONTAIN THE YIBRATION fTIODE SHAPES AS EXPRESSED IN
rHE STRUCTURES I4ODELO IF A FREE-FFEE VIERATION ANALYSIS YAS
pERFORiI.ED IN AvAMr ThE ITODES IN Ar ARE IN RELATIYE COORDINATES
UHILE THOSE IN OIT AFE IN ABSOLUTE C0OROINATES. lN THE CASE OF A
CANTILEVER VI SFATION ANALYSI SI OT CONTAINS ARSOLUTE ITIODE SHAPES,
AND OAT DOES NCT EXIST.

ITEM 3. CCNVEFGET\CE CF THE REDESTGN PROCEDURE (COUPL€D MODES)

IN A FLUTTER RECESIGN FUNI AFOI.I ALIAYS LTSTS THE CURRENT
FLUTTER SPEEO ANO INDICATES IHETHER OR NOT THAT SPEEO FALLS
IITHIN TH€ FLUTTEF EANDo IF IT IS IITHIN THE BANDT TT€ NI,,MAER OF

CONSECUTIVE LANOINGS IN THE BAND (DUPING THIS FOP RUN ONLY) IS
INDICATED BY IiEANS OF VARIABLE ' IBAND' T THENT IF I IBAND' IS
LARGER THAN ONET THE TEIGHT CHANGE IN THE LAST FLUTTER REOESIGN
IS GIVENT AND A iTESSAGE IS PROVIDED IF THE CONVEFGENCE CRITERION
IS SATfSFIED r

ITET' 4O FLUTTER VECTCf,S IN STRUCTURAL COORDINATES

THE FLUI fER YECTCR 'U! At\O THE ASSOCIATED VECTOR 'v' NEEOED

IN THE FLTTTER YELOCITY DER I YATI VE CGMP!TATIONS CAN EE LTSTED TN

STRUCTUFAL COOPOINATES AS OPTIONAL OUTPUTT THESE VECTORS ARE

COI{PLEX. IF FREE-FREE vIBRATION !4ODES IERE USEO IN THE FLwTTER
ANALYSIST THE IU' AND TV' VECTOFS ARE LTSTEO IN BOTH RELATIVE
COORDINATES (FBR STRAIN ENERGY OENSITY COMPUTATTONS) AND ABSOLUTE
COOROINATES (FOR KINE,IC ENERGY DENSITY COMP9TATIONSI.

ITEiI 5. FLUTTER VELCCITY OEFIIVATIVES
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FLUTTER VELCCITY DERIVATIVES, STRAIN ENEFGY DENSITIES, ANO
KINETIC ENEFGY DENSITIES ARE LISTED FOR STRUCTURAL I'EI,IBERS AND
UASS BALANCES (IF At\Yt EACH TIME AFOl,t IS ENTERED. IN THE FIRST
ENTRYT THESE OT/ANTITIES ARE BASED ON THE FESULTS OF A NORTIiAL ITIODE

FLUTTER ANALYSIS. FOR SUBSEOUENT ENTFIEST COUPLEO i,lODE RESULTS
ARE ALI'AYS USED. THEN.i FLUTTEF REDESIGN TS BEING PEEFORT{EO IN FOP,
YHE OERIVATTVES ANO ENERGY DENSITIES ARE NOT PRESENTED FOR THOSE
STRUCTURAL },IEi,IBEFS hHTCH YHE USEF HAD PERHANENTLY EXCLUDED FROH
THE FL"TTEP FEOESIGN PROCE55. THESE OI.,ANTI TI ES ARE T HOTEYERT
PRESENTEO FOR ALL STFUCTURAL UET4BEFS AND I.IASS BALANCES IHEN FOP
trS CALLEO UPON TO COIIIPUTE FLUTTEF VELOCITY DEFMTMS IITHOUT
RESIZING FOF FLUT'EF.

IF FLUTTEF RESIZING HAS PREVIOUSLY OCCURRED IN THE CURRENT
FOP PASS, THE PRCGRAM TILL ALSC PRDVIOE A SEPARATE LIST OF
OEFIVATTVES FOR THE VARIABLES THICH HAD BEEN CLASSIFIED AS
FLUTTER.CFITICAL IN TITE LAST RESTZI NG. BOTH OLD DERIVATIYES
(AEFOFE THE FEDESIGNI AND NEX OEFIVATIVES (AFTER THE REDESIGN'
ARE PRESENTEO. II{EAN VALUES AND STANDAFD OEVIATIONS AFE ALSO GIVEN
FOF THESE TTC GROUPS CF DERIVATIVES. FINALLY, IF NG FURTHER
FLUTTER RESIZING IS Ttr BE ACCOMPLISHED lN THE FUNr THE PROGFAIT4
rILL LIST THE STRICTT,RAL I,EHBERS IHI CH TEFE FLUTTER-CRITICAL tN
THE LAST FESIZINGT

ITEM 6r DESIGN ITEFATIONS TO ACHtEvE DESIf,:ED FLITTTEF SPEED STEP

SIZE

wHEN A FLLTTER FEDESIGN IS TC BE ACCOMPLI5HED, THE pROGRAit
FIRST LISTS TT{E DESIRED FLUTTER SPEED STEP SIZE AND THEN
INDTCATES LOsER AND UPPER LIii|tTS FOF AN ACCEPTABLE (LINEARLY
PREOICIED) STEP SIZET THE PFTOGFAI' $ILL THEN NOFiIALLY HAYE TO
PERFORtI A SERIES OF TRIAL REDESIGNS BEFORE AN ACCEPTABLE STEP
SIZE lS ACHIEVEDT FOR EACH TRIAL REDESIGN, THE FOLLOTING FOUR
OUANTITIES ARE LISTED.

I . TR I AL lrulrBEF
2. TARGfT DEFIVATIVE USED IN THE TRIAL
3. LINEARLY PREOICTED STEP SIZE FOF THE TRIAL
4. TEIGHT CHANGE ASSOCIATED IITH THE TRIAL

THIS ITEFATIVE PFOCESS CCNTINUES UNTIL AN ACCEPTABLE STEP
SIZE IS ACHIEVED CF UNTIL IT IS CONCLUDED THAT AN ACCEPTABLE STEP
CANNOT BE ACHIEYEDO IN EITHER CASET AN APPf,IOPRtrATE MESSAGE
APPEARS AND THE REDESIGN ASSOCTATED HITH TFIE LAST TRIAL IS
ACCEPTED.

ITEti 7o hEIGHI StJttrtt{AFY

REDESIGN HAS AEEN ACCEPTEDI
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PROVIDES A SUilFAFY CF UEIGHTS. HEFE' TI.IE TEIGHT CHANGE ASSOCIA"ED
rIfH THE LAST REDESIGN IS BROKEN DOUN INTO A CONTFIBUTION FROi{
STRUCTURAL flEUEERS AAD A CONTFIBUTICN FROM UASS BALANCE
VAFIABLESo A SII,IILAR AREAKDOTN IS THEN GIYEN FOR THE CuMr'TLATIYE
REDESIGN FROT{ THE START OF THE ENTIRE STRENGTH.FLUTTER RESIZING
PROCESS (EXCLUOING THE INITIAL SCP PASSI TO THE CURFENT DESIGN.

ITEM 8. REDESIGN OETAILS

THE DETTILS CF THE CURRENT FEDESIGN ARE ALTIAYS LISTED AND
ARE SEPAPATED INTO TIO DISTINCT CATEGORIES' NAMELY
FLUTTER.CFITICAL ELET,ENTS AND NCN.CRITICAL ELEMENTSO A

FLUTTER-CRITICAL ELETENT IS ONE THAT HAS RESIZED BY THE FLUTTER
RESTZING ALGtrRITHI{ TITHOUT ENCOUNTERING A MINIMUM MANUFACTUPING
CONSTRAINT OR A STRESS CCNSTFAINT. AI.,i ELEMENT THAT TAS LIMITEO BY
EITHER OF THESE CONSTRAINTS IS NON-CRITICAL. NOTE THAT THIS
DEFINITI ON I i'PLIES TFAT i!ASS BALANCE VARIABLES ARE ALUAYS
FLUTTER-CRITICAL.

THE FOLLOTING EIGHT OUANTITTES ARE LTSTED FOR EACH
STRUCTURAL MEMBER IA BOTH CATEGOFIES.

l. MEMBER - IDENTIFICATICN NUI,IBEF OF THE ELEMENT

2. OERIVATIVE - FLUTTER VELOCITY DERIVATIVE BEFORE CURRENT
RESI ZI NG

3. OLO GAGE - GAGE BEFORE CURRENT RESIZING

NET GAGE - GAGE AFTEF CUFRENT FESIZTNG4.

5. DELTA . . TEIGHT CI.{ANGE DUE TO CURRENT RESIZING

6T OELTA V - LINEAFLY PFEDICTED CHANGE Iil FLUTTER SPEED Dl,E TO

CURRENT RESIZt NG OF THIS I,IEMBEF. THIS IS SI iIPLY THE
PROOUCT CF THE DEFIVATIVE AND THE IEIGHT CHANGE.

7t DELTA (CUH) - CUI'ULATIVE TE IGFT CHANGE OF THIS iIEMBER OUE
TC ALL STRENGTH-FLUTTER FESIZING BEYONO THE
INITIAL SOP PASS. THAT IS' IT IS THE
DIFFERENCE BEIEEN THE CURRENT I'EIGHT OF THE
MEMBER AND THE {EIGHT AS IT ENTEREO THE FTRST
FOP PASSO

8. CONSTFAINT . TYPE CF CCNSTFAITTT ENCOUNTERED (TF ANYI UHEN
MEMBER I'AS RESIZEDI A FLUTTER.CRITICAL ELEMENT
i{AY BE CONSTFAINED EY A MAXIM!'M.CUT PARAMETER OR

BY A YAXII,IUM ALLCTAELE GAGEO A NON-CRITICAL
ELEi'ENY MUST HAVE ENCOUNTERED A MINIHUM
I{ANUFACTUFING GAGE CCNSTRAINT OR A STPESS
CCNSTFA I NT O

THE FEOESIGN DETAILS OF A MASS BALANCE VARTABLE ARE SIMILAR
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TO THOSE CF A STRUCTURAL T,IEI{BER (AS OJSCJSSED ABOVE' EXCEPT THAT
THE 'OLO GAGE' ANO 'NEI GAGE' ARE REPLACED AY 'OLD I' ANO 'NEI
Il.. THAT ISo IEIGHTS AnE USED FATHEF THAN GAGES. ALSEI NOTE THAT
A HASS BALANCE YARIABLE CAN ONLY BE CONSTRAINEO BY A TIAXIHT'iI.CUT
PARAMETER T

AT THE ENO OF EACH CATEGORY (FLUTTER-CRITICAL OP

NON-CRITICAL} THE PRGGRAM SUIII,IARIZES THE CATEGORY BY LISTING THE
FOLLOIING TNFORilATI GN.

A) NUTBER OF ELEI'ENTS IN THE CATEGOFY
BI NUT'BER OF ELEMENTS CONSTRAINED BY EACH @ THE POSSIBLE

CONSTRAINTS ASSOCIATED TITH THE CATEGORY
C) TOTAL TEIGHT CHANGE O{.rE TO CT,FRENT RESIZING OF ALL ELEI,ENTS

IN THE CATEGORY
D) LINEARLY PREDICTED CFANGE IN FLUTTER VELOCITY OUE TO CURRENT

RESIZING OF ALL ELEUENTS IN THE CATEGORY

ITEi'I 9T INCREMENTAL TASS ANO STIFFNESS MATRICES IN STRUCTURAL

CGORDI NATES

AS OFTICNAL GUTPUT' THE FRCGRAI.i CAN LIST EOTH TFE
TNCREIIENTAL IIASS ANO INCRETTENTAL STIFFNESS HATRICES IN STFUCTUFAL
COORDINATES. NOTE THAT THESE INCREI'ENTAL MATRICES ARE ASSOCtrATED
rITH THE Cr,'RRENT REOESIGN ONLY. THAT tSr THEY ARE NOT CUMULATIVEo

ITEM lOo lilOOAL lrlss At\D MODAL STIFFNESS MATFICES

THE FROGFAI'I CAN LIST THE FOLLOTING FOUR iIODl{- IiIAtrRICES AS

OPTI ONAL OUTPUTT

A. IIOOAL I'A55 BEFGRE LATEST REDESIGN
B. INCREMENTAL UODAL XASS ASSOCIATEO UITH LATEST FIEDESIGN

C. MODAL STIFFNESS BEFORE LATEST REDESIGN
Do INcREI{ENTAL ITIODAL STIFFNESS ASSOCIATEO YITH LATEST REOESIGN

THE FOLLO'ING TTO UODAL MATFICES ARE ALTAYS LISTED.

Eo UPDATED UODAL trASS (SUM OF i'ATRICES A AND B ABOYEI
Fo \TPDAfED iIODAL Sf IFFNESS (SUt'4 OF MATRTCES C AND D ABOVE)
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PART D

PROGFAM EXECUT ION

SPECIFIC INPUT DATA REOUIFEMENTS FOF FIRST AND SUBSEOUENT

PASSES THROUGH SOP

THE OVEFVIEI OF FASTOP AND SOP GMN IN PART A FOCUSES ON

THE USE OF FASTGP FOR INTERACTIVE STFENGTH FLUTTER REDEStrGN" IT
15 NOTEO THEREINT THAT AN INITIAL PASS THROT'GH SOP REOUIRES

EXECUTION OF THE LOAOS AND TRANSFORMATION MgDULES IN ADOITION TO

THE STRENGTH I,IODULE. SINCE IN THE INITIAL PASST A LAPGE AHOUNT

oF DATAr INCLUOING DESIGN LOAD CoNDITIONST ARE SAYED ON STORAGE

UNITST IT FOLLOUS THAT SOP INPUT DATA FOR SECOND ANO SUBSEOUENT

PASSES ARE SIGNIFICANTLY REDUCED. A DETAILED OESCRIPTION OF CARD

INPUT DATA FOR SOP TS GIVEN IN FART B. THE PURPOSE OF THIS PART
(PART D} OF THE USERIS HANUAL IS TO PROVIDE AN OVERVIET OF INPUT
DATA REOUIRED FOR A FIRST AND SECOND (OR SUBSEOUENTI PASS

THROUGH SOPO TITH PAFTICULAR EMPHASIS ON THOSE CHANGES TO INPUT
DATA T}IAT UUST BE ACCCMPLISHEO EETflEEN THE TTO" TH9S IN THE

DISCUSSION OF CHANGES TC CLUE trOFDSr IT HILL BE RECOGNTZED THA?
{ANY CLUE TOFOST IIHTCH HAVE NC EFFECT ON THE ACTUAL FUNCTIONS
PEFFOFMED BY SOPT HAYE BEEN OMTTTED.

I. SCP (l,lAIN PROGFATe, CFTIONS TND DATA

CAFD INPUI OATE FOR SOP APE DESCRIBEO IN COPRESPONDING

TNPVT SECTION IN PARI B. THE CLUES NEEDEO FOR AN OPTTIIIZATION '

RUNT USING TI-E FLEXIEILITY AFFROACH IN EITHEF A FIRST OR

SUBSEOUENT EXECUTIONT ARE SUMUAFIZEO IN TABLE lr IN THIS EXAIIPLE

STRENGTH REOESIGN IS BEING ACCOi'!FLISHEO IN SUBSEOUENT CYCLES'
IF ONLY A REVISED FLEXIBILITY II'IATRIX WAS REOUIRED IN A

Sr.rBSEOr.rENI CYCLET T}'EN KLvE(6, ICULD EE ZERO FOR THAT CYCLET

ALSOI THIS EXAHPLE ANTICIPATES THAT A FREE'FREE VIBRATION
ANALYSTS tS TO BE PEFFORI'ED IN FCPT

II. ALAM OPTICNS AND DATA

CARD INPUT OATA FOR ALA}i ARE OESCRIBED IN CORRESPONOING

INPUT SECTICN IN PAFT BO CLUES TRE OESCRIBED IN ITEI'I 3'

IN EXECUTING THIS MODULE CAFE SFIOULD BE TAKEN IN SELECTING
THE LOAD CONDITIONS THTCH BECOI'IE INF'UT TO ASAM' THE NUHBER OF

FLIGHT CONDITICNS (NFC'EITHER ITEM ?2 OR 37 IN ALAM) PI-US THE

LOAD CONDTTICN FRCI' CARDS (SEE LAEEL CARD OESCFIPTION - ITEM 251
IN ASAM) MUST BE EOTJAL TO OP LESS THAN EIGHT (NLC - lfEu 5r IN
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ASAMI.

II I. ASAP/ASOM CPT ICNS AND DATA

CAFD TNPUT OAT' FOR ASAM/ASCM AFE OESCFIBED IN
COFRESPONDING INPUT SECTTON tN trART E. THE CLUES NEEDEO FOR AN
OPTTMIZATTON FUNT USING THE FLEXIBILITY APPFOACH IN EITHER A

FIRSf OF SgESEOUENT EXEC\rTIONr AFE SeMttARlZED IN TABLE 2r IN
ADDITION APFFOPRIATE CLUES AFE ALSO INCLUDED TO INDICATE
COMMUNICAIIGn FFCI SCP TO FoP AND FFOft4 FOP TO SOF. l{OPEOvERt
CLUES ARE INCLVDED TC I t\DTCATE THAT SYHMETFIC FREE-FREE
VI 8R A' ION ANILYS I S I S TC EIE PEFFERMEO I N FOP.

trV. ATAT! CPTIONS INO DATA

CARD INPvT OATA FOR ATAI.i ARE DESCRIBEO IN CORFESPONDING
INPUT SECTIOT{ IN FART B. CLUES ARE DESCRIBED IN ITEI,I 3o

IN EXECUTING THIS MODULE THE STFUCTURES GPID GECIIIETRY
(ENTERED AS DATA IN ITEI,! 6l SHCULO BE CONSf STENT rIYF{ THE
STRVCTLFES GEOTTEf RY EI\TERED AS DATA IN ASAM"/ASOi, ( ITEL t4l .

V. SUilMAFY OF INPUT DATAr OTHER THAN MAIN PFOGRATI CLUE YOEDSo

REOUIREE 1O ACCOi'PLT5H SLBSEO9ENT REOESIGN PASSES THROUGH

:::

A LAPGE Al{Or,Nf OF CARD INPJT DATA IS FEQvIREO IN SOP FOR A

FIRST PASS SUBMITTALo HOhrEVEFT AS NOTEO PFEVIOUSLYT ALL DESIGN
LOAOS ANO TFATTSFOFi,tATION IT4ATRICES PERTINENT TO SUBSEOUENT
STFEN6TH ANALYSIS/FEDESIGN IN ASAM/ASOH AFE SAVEO IN THIS
INITIAL PASS' THUSr IN AlrY SUBSEOUENT PASS' THE USER SPECIFIES
INPUT OATA FOF II-IE I'AIN PROGFAM AND FOF AsAM/AsOM GNLYO
SPECIFICALLYT THE DATA FEOUIREO FOR ASAM/ASOM ARE AS GIVEN IN

TABLE 3T THERE THE VAFIAELE .[I4AXAN. 5ILL SPECIFY THE NUMBEE OF
CYCLES OF STRENGTH REDESIGN TC BE PERFOR}IEDT

SPECIFIC tNfUT DATA FEOUTFEMENTS FOR FIRST AND SUBSEOUENT

PASSES THFOUGH FOP

AN OVERVIET CF FASTOP ANO FCP IS GIVEN IN PAFT A OF THIS
REPoFIT. OETA ILEO DESCRIPTI oN OF CAFD INPTTT DATA FOF FOP IS
GIVEN IN PART C. THIS SECTICN (D) PROVIDES A SUMMARY OF THE
INPUT DATA FOR EXECUTING THE FFCGRAI'' tN A FIFST AND SECOND (OR

SI/BSEOT"ENTI PASS .ITH PFIMARY ETPHASIS ON THE CHANGES TO INPUT
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I.

DATA REOUIREO EETTEEI\ THESE TUO TYPES OF FUNS.

THUST IN THE DTSCUSSION OF CHANGES TO CLUE IIORDST IT NILL
BE RECOGNIZED THAT ANY CLUE WOPOS THICH DO NOT EFFECT THE

FUNCTIONS PERFCRPED EY FCF HAVE EEEN OMITTED.

IT IS ASSUMED THAT ALL UCDULES AFE BEING EXECUTED IN THE

C{J,RR ENT R LN ( rHE ItrER F IFST OR Si,,BSEQwENT PASS I r THAT IS AVAMr

AFAMT AND AFCU' THUST IF THE USER HISHES TO EXECUTE AVAM ONLY

HE M'JST MODIFY THE DATA ACCOFDINGLY.

FOP ( ttlA I N FROGFAM , OPTI ONS IND DATA

CARD TNPUT DATA FCP FOP APE DESCRIBED IN CORFESPONOING
INPUT SECTION IN PART C. THE CLUES NEEDED FOR AN OPTIMIZATION
RUNT USIilG THE FLEXIEILITY APPROACH IN EITHEF A FIFS' OR

SUBSEGUENT EXECUTIONT AFE SUMI'AFIZED IN TABLE 4r

NO'E THAT THE MAIN PROGRAM CLUEST AS INDICATED IN TABLE 4 ARE

FOR A CASE THEFE THE IFLEXIBILITY APPROACHI IS USED TO COIdPUTE

FREE-FREE IIODES' IHERE MASS BALANCE DESIGN VAFIABLES ARE
INCLUDED IN THE FLUTTER REDESIGN PROCESST AND THERE SPECIFIED
.STFUCTT/FAL ELEilENTS AFE EXCLUDED FROM FLT.,TTEfN REDESIGN. IT IS
NOTEO THAT fFE VALUES CF THE FOLLO*II\G CLUES MUST RE}IAIN
UNCHANGEO EETTEEN INITIAL AND SUBSEOUENT PASSEST EVEN THOUGH THE

DATA ASSOCIAIED TITH THESE CLUES AFE ONLY ENTEREO IN THE INITIAL
PASSo THESE CLUES AFE KLUE(281r l29lo (30)r (31)r (351r (351r
AND I 371 .

I I . AVAI,! OFT ION S 
'ND 

DATA

CARD INPUT OATA FGR AVAY AFE DESCRIEED IN CORFESPONDING
INPUT SECTION IN PART C. CLvES ARE AS DESCRIAEO tN ITEM 3o

IN EXECUTING THIS PRCGRA}T CAFIE SHOULD BE TAKEN IN
INDICATING THETHER A 'STIFFNESS' OR A TFLEXItsILITY APPROACHT IS
TAKEN. THIS INFORI,IATION IS CCNTFOLLED BY THE CLUE KLUE(27, IN
FOP r

A SUilttrARY OF THE CLUES FOR AVAM IS OMITTED SINC€ Oi{LY ONE

BF THEM AFFECfS THE FuNCfIONS PEFFOFMED BY THIS MODULEo THIS IS
KLUEV(2I IHICH IS EOUAL TA 2 WHENEVEF CALCOMP PLOTS OF VTtsRATION
MODE SHAPES ARE FEOUIRED. FOR A SECOT\D OR SUBSEOUENT PASS THE

INPUT DATA TO AVAT' ASSOCIATED WITH ITET'iS 6I Br IOr IIT I4T I5T
AND 17 MUST EE ELItt|INATED.

III. AFAtl CFTIONS !ND OATA

CAFD INFVT OATA FOF AFAM AFE DESCFIBEO IN CORRESPONDING

FASTOP - EXECUTION
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INPUT SECTTON IN PAFI Cr THE CLUES IN THIS i{ODULE AFE ENTEREO
THROUGH THE LCII I ITEM NUMBER 4.

A SUilMARY OF THE VALUES FOR LC(I) FOR A FIRST AND
SUBSEO{.'ENT PASS IS GIVEN IN TABLE 5. THESE YALUES PERTAIN TO A
FLUTTER ANALYSIS USIl.rc SUESCNIC DOUBLET-LATTICE THEORY AND THE
P-K SOLUTION IIETHODT tT IS NOTED THAT P-K SOLI'TION IS I'iANDATORY
FOR FLUTTER REOESIGN (LC(I) = -I). THE ONLY CHANGE TO INPUT
CLUES AETIEEN A FIRST ANO SUASEOUENT PASS IS FOR LC("21T IHERE
IN THE TNITI AL PISST THE AERODYNAUIC IT.IFLI/ENCE COEFFICIENT
IIATRIX tS GENERATED ANO SAVEDT (LCl22l = Olt ANO THE SAVED AIC
MATRIx tS USED FCF SUESEOUENT FLUTTER ANALYSIST (LC(ee) = llo
ALL OTHER AFAI' INPUT DATA RET'AINS UNCHANGED FROII A FIRST TO
SUBSEOUENT CVCLE CF FEOESIGN.

IV. AFOI( OPTIONS 
'ND 

OATA

CARO INPUT DATA FOF AFGM AFE OESCRIB€D IN CORRESPONDING
INPUT SECTTGN IN PAFT C. CLUES ARE OESCFIBED IN fTEH 4.

A STIi,HARY OF THE CLUES FOR AFOI.I IS OI,ITTEO SINCE NONE OF
THEM AFFECT TtrE FUNCTIONS PEFFOFMED EY THIS MOOULE. THE ONLY
CHANGES TO AFOi't INPUT DATA BETUEEN A FIRST ANO A SIJSSEOUENT
REDESIGN CYCLE AFE FOF THOSE PAFAi,IETERS IHICH AFFECf FLUTTER
REOESIGN STEP-SIZE ANO NUI,IBEF OF REDESTGN CYCLESO

Uo SUiIHARY OF INP.tiT DATAr OTHER THAN UAIN PROGPAi' CLUE lfOFOSr

REOUIREO TT] ACCOi,PLISH SUBSEOUENT REDESIGN PASSES THRO\,GH

:::

OTHER THAN CLUE IOROS, MINIilAL CHANGES ARE REOUIRED TO THE
FOP INPUT DATA OECX BETTEEN FIFST AND SUBSEOUENT PASSES.
SPECIFICALLYT FOR AVAHr TABLE 6 INDICATES THE INPUT OATA IHICH
SHOULD ONLY BE PRGVIDED IN THE II.iITIAL PASS ANO SHOULD BE
OMITTED FOR ALL SUESEOUENT PASSESO

FASTOP - EXECUTION
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AOD ITIONAL AFOTT

CRITERIAT IIAY ALSG BE
PROCE SS.

FAFAilETEFST
CHANGED AT

CCNTROLL ING
ANY POINT IN

CONVEPGENCE
THE REDESIGN

DISX ORIENTED SEOUEhTIAL INPUT/OUTPUT (OSIOI

ORIGINALLY THIS PFOCEDURE TAS OEVELOPEO TO BE UTILIZEO 'ITHIB}t COMPUTERS ANO IAS INTENOED TO FEPLACE FOFTRAN UNFORHATTEO
INPUI/OUTPUT FOF HOFE EFFICTENT l/O CAPABILITYo ITS i{AJOR
FvNCTION rAS fO PROCESS DATA SETS oN DIRECT ACCESS OEVICES
(DISKS) AS IF THEY IERE MULTtr-FILE TAPEST HENCE THE EHPHASTS ON

OISK ORIENTED SEOUENTtrAL INPUT/OUTPUT. THE CDC VERSION PROYIOES
CO"PATIBILITY TITF ThE IBT VEFSICN TITH THE EIIPHASIS HERE BEING
EFFICIENT l/O CAPABILITY. THE TIO SETS OF PROGRAIIIS IHICH
ACCOIIPLISF TI.{IS OEJECTTVE APE UNIOUE TO EACH COHPUfEf, AND ARE
?HEREFORE NOT INTERCHANGEABLE.

IN COC USAGE EACH TLCGICAL UNIT NUI|EEP' REFEFS TO AN
OROERED SET OF SCOPE SEOUENTIAL FILES DEFINEO AY THE USER (SEE
SUUIiARY TABLE 7)O UP TO TEN LOGICAL UNTT NUHBERS FOR SOP ANO
EIGHT FOR FOP ARE DEFINED TTTH UP TO TEN SCOPE SEOUENTIAL FILES
PER SETr ONLY ONE FILE IN EACH sET MAY BE OPEN FOR PROCESSING
AT ANY ONE TII.E. AEAF lly illND THAT THE FILES USEO BY DSIO ARE
NOT RELATED TO .THOSE DEFINED 8N THE PROGRAH CARD AND CANNOT BE
IIANI PsLATED EY FORIRAT\ I./O STATEHENTST

ALL DSIC FILES AFE ORDINARY SCOPE FILE5 ANO ITIAY BE ASSIGNEO
TO TAPE OF PERTIANENT FILE BY rttEANS OF REAUESTo LABELT OR ATTACH
CoNTROL CAROST COPIEO aY C0PYBF JCB CONTFOL LANGUAGE CARDS.

AS AN ILLUSTFATIVE EXAIT{PLE CONSIDER A FIRST PASS IN SOP
IITH COTTHUNICATION hITH FOP !'SING THE STIFFNES5 APPROACH ANO
ANTICIPATING A CANTILEVER VIBRATION ANALYSIS IN FOP. AFTER
EXECUTIOT.I OF SOP THE SOTOFO UNIT CONTAINING THREE FILES I'IUST BE
SAYED AS INPIT TO A FIRST PASS IN FOF.

I . ELEII,ENT STIFFNESS ( F ILE FLO9O I ,
2I MEI'BEF FROPERTIES (FILE FLO9O2I
3 r STRUCTURAL ST IFFNESS ( F I{-E FLOg03 )

ASSUHING THAT THE TNFORIiATION IS SAVED ON TAPET THE
FOLLO.tNG SET OF JCL CAFOS ARE NEEDEDo

REOUE ST' TAPE09 r VSN=SCRATCH o

REI I NO rFLO90 t r FLO9O2 rFLO903.
COPYBF rFLO90 I r TAFE09.
COPYBF TFLO9O 2 ofAPE09.
COPYEF r FL 09O 3 r TAPEO9 .
UNLOADT TAPE09.

NOTE THAT THE FILE NAi,tE TAPEOg DOES NOT REALLY FEPRESENT
UNIT 9 BUT I5 A SYUBOLIC NAME FCR SA'ING THE INFORTATION

FASTCP . EXECUTION
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GENERATEO ANO STOREO ON FILES FLOgOIT FLO9O2r AND FLO9O3. THE
FILE NAIIE TAPEO9 IAS USEO TO RELATE THIS INFORi{ATION TO UNIT 9
SHOTN IN TABLE 7' THIS FTLE NAI'E CO9LD HAYE BEEN T'NITOg OR ANY

OTHER SEVEN Of, LESS CHARACTEF IORD THE USER DESIRES TO ASSTGN TO

THIS UNITT THE IHPOFTANT CONSIOERATION HERE IS THAT THE FILE
NAIIE IIUST BE CONSISTENT ON THE FEOUESTT COPYBFT AND U'{.OAD JCL
CARDS T

NOry CONSIDER THE NEXT EXECUTION THICH IS A FIRS' PASS IN
FOp .ltERE THE INFORi.ATION SAvED ON TAPEO9 (SOTOFOI IS INPVT TO

FOP.

PRIOR TC EXECUTING THIS PROGRAi' THE FILES ON THE SOTffiO
TAPE IIUST EE COPIED INTO THE DSIO FILES RECOGNIZEO BY THE SCOPE

SYSTEXO THE PROCEDI,RE NOI IS THE REVERSE OF IHAT TAS DONE FOR

SOPo

REOUESTTTAPE05. PLEASE TTOUNT REEL CXXXX.
REllt ND TFLO5O I rFLO5O2 rFL0 5O3.
COPYBFT TAPEO5 TFLO5O I r
COPYBF r TAPEO 5rFL G5O2.
COPYEF TTAPEO 5 rFL0 5O3 r
RE.I ND .FL05O I rFLO5O2 rFL0503.
UNLDAOTTAPEO5.

TI.f,JS FAF THE OISCUSSION HAS CENTEREO ON FIRST PASS
SINGLE.STEP SUBMITTALS FCIi SOP AND FOP IHERE OUTPUT FRO}i SOP IS
|.,SED AS INPT.T IN FOP. FOR A Hr,LfI-STEP SUBIraITTAL THE USER MUST

INCLUDE SIUILAF COPYING PROCEDUFES IN ORDER TO RELATE THE OUTPUT
FROH ONE PROGFAU TO THE INPUT OF THE CTHER PFOGRAHo lN AODITION
THIS PROCEDUFE IS NECESSARY TC TEMPORARILY STORE TNFORI'IATION
GENERATED IN CNE FFOGRAI,I CN TG A TEHFORARY STOFAGE OEUICE FOR
USE IN LATER STEPS. THIS UILL PREVENT DESTFUCTION OF THE
INFORIIATION TH€N THE SA}IE SCOPE FILES ARE BEING USED AS SCRATCH
eNtfs IN SuBSEOTTENf STEPS. FOR EXAI,PLE IN A FOP-SOP-FOP RUNr TtE
FIRST FOP T'ILL GENEFATE A NUHBEFI OF FILES (FLOTNN' ASSOCIATED
I'ITH A FOTOFO UNIT. NEXT' EXECUTION OF SOP TILL USE THE SAME
UNtT (FILES FLOTNNI AS A SCRATCH UNIT THEREFORE DESTROYING THE
INFORMATION GENERATED IN A FIRST FOP PASSE THUS THE FILES
GENERATEO ON UNIT 7 IN FOP I,IUST EE CCPIED ONTO A TEilPOFARY
STORAGE OEVICE EEFOFE ENTERXNG SOP.

NOTE THAT APFRCPRIATE RETIND OF THE PERTINENT FILES IS
NECESSARY PRIOF T6 IhPUTTING OR OUTPUTTING OF G€NERATED
INFORMATICNT OfHERTISE JOB rILL FAILo

FASTOP - EXECUTION

304



I

KLUE (I}

Description

Pass

First Subsequent

1

2

3

5

6

26

1

2

3

5

6

26

0

2

3

0

6

26

Enter ALAM

Enter ASAM

Calculate flexibility rrtri" (1)

Enter ATAM

Enter ASoM (2)

Free-Free Vibration Analysis in FOP

(1) lf the stiffness approach is used, then KLUE(3) will be "oft" for first and subsequent passes.

l2l The variable MAXAN (item 5 in ASAM/ASOM) must have a value larger than zero when KLUE(6) = 6.

Tabl-e 1 - SOP Options for a First and Subsequent Pass
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I

KLUES (I}

Description

Pass

F irst Subsequent

1

7*

g*

I

10

13

14*

15*

16*

17

18

19

20

21

22

23

24

25

1

0

8

I

10

0

0

0

19

0

0

0

23

24

25

14

15

16

1

0

I

0

0

0

17

18

19

0

0

0

23

24

25

14

15

16

FSD Algorithm

Do Not Save Stiffness Matrix

Save Flexibility Matrix

Lbad Cases From Cards

Load Cases From ALAM

Enter ASAM, Perform Strength Redesign and Calculate Flexibility
Matrix

Save Element Stiff nesses

Save Member Properties

Save Structural DisplacemenVDynamic Load Transformation
Matrix

Second or Subsequent Pass Through SOP

Communication From FOP to SOP. lnput Member Properties

Symmetric Free-Free Vibration Analysis in FOP

lgnore Lateral Motion of Plug

lgnore Roll Motion of Plug

lgnore Yaw Motion of Plug

lnclude Fore-Aft Motion of Plug

lnclude Vertical Motion of Plug

lnclude Pitch Motion of Plug

*Associated also with the major option of "Communication from SOP to FOP."

NOTE: lf the stiffness approach is used, KLUES(7) should be "on," and KLUES(8) and KLUES(16) "off".

Table 2 - A,SAM Options for a First and Subsequent Pass
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Item Data

1

2

3

4

5

6

7

I

o

10

38

SAOO

TSH(L),L=1,16

KLUES(I[ | = 1,'25

NUMEMB

MAXAN, MAXAN1 = 0, NLC

Logic ltem No Data

CONCR

TENS(I),1=1,NLC

COMP(l),1 = 1, NLC

SHEAR(l),1 = 1, NLC

LABEL(O), ENDSARUN

NOTE: ltem numbers above correspond to the item numbers in
the card input data description.

Table 3 - SOP Input Data for a Subsequent Pass
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I

KLUE (!)

Description

Pass

First Subsequent

3

4

7

26

27

28

29

30

31

32

33

34

35

36

37

3

4

7

0

27

0

0

0

31

0

33

34

0

36

37

3

4

7

26

27

0

0

0

31

0

33

34

0

36

37

Enter AVAM

Enter AFAM

Enter AFOM

I nitial Pass/Subsequent Pass

Flexibility Matrix Used for Vibration Analysis

lnitial Dynamic Mass Matrix Provided by the User

No Fixed Mass ltems

No Off-Diagonal Fixed Mass ltems

lnclude Mass Balance Varables

Do Not Supersede Existing Mass Balance

Strength Analysis or Redesign in Last SOP Step

Flutter Redesign

No Non-Optimum Factors

Exclusion of Flutter Redesign Variables

Free-Free Vibration Analysis

Table 4 - I'Op Options for a First and Subsequent Pass
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I

LG(I)

I

LC(l)

Pass Pass

First Subsequent First Subsequent

1

2

3

4

5

6

7

8

I

10

11

12

13

14

15

16

17

18

_,|

6

1

6

1

0

0

0

0

0

1

0

1

0

0

0

1

0

-1

6

1

6

1

0

0

0

0

0

1

0

1

0

0

0

1

0

19

20

21

22

2.3

24

25

26

27

28

29

30

31

32

33

34

35

36

1

0

1

0

1

1

0

0

0

0

0

0

0

0

0

0

0

1

1

0

1

1*

1

1

0

0

0

0

0

0

0

0

0

0

0

1

*Saved AIC's are input

Table , - AFAM Options for a First and Subsequent Pass
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Data
Description

Value of Clue Which
Requires that Data
Item be Provided
Only in lnitial Pass

AVAM

Item
Number

Exclusion of Specified
Elements from Flutter
Redesign

KLUE(t$) = 36 6

Specif ication of Element
Non-Optimum Weight
Factors

KLUE(]$) = 35 6

Total lnitial Weight of
Structure

KLUE(28) = 0 10

Dynamic Mass Matrix KLUE(28) = 0 11

Total Weight of Fixed
Mass Additions

KLUE(!$) = 29 14

Fixed Mass Matrix
Additions

KLUE(29) = 29 15

lnitial Mass Balance

Data
KLUE(3l)= 31 I

Plug Mass Matrix KLUE(ll) = 37 17

Table 5 - AVaU Data Required. in fnitial Pass OnIy
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Unit

soP FOP

Function
DSIO or Scope

File Names Function
DSIO or Scope

File Names

1

2

3

4

5

6

7

8

I

10

soroso (1)

SCRATCH

SCRATCH

SCRATCH

SCRATCH

SCRATCH

SCRATCH

soroso (2)

soroFo (1)

FOTOSO (2)

FLOlNN*

FLO2NN

FLO3NN

FLO4NN

FLOsNN

FLO6NN

FLOTNN

FLOSNN

FLOgNN

FLlONN

SCRATCH

SCRATCH

SCRATCH

SCRATCH

soroFo (3)

FOTOSO (1)

FOTOFO (1)

FOTOFO (2)

Not Used

Not Used

FLOlNN*

FLO2NN

FLO3NN

FLO4NN

FLOsNN

FLO6NN

FLOTNN

FLOSNN

(1) Saved output in any pass

l2l lnput in a subsequent pass

(3) lnput in any pass

*ln all logical unit numbers, NN varies from 01 to 10 representing the ten
available scope f iles associated with the particular unit.

Tabl-e J - Summary of Functions of Each DSIO Unit in SOP and. FOP
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_
OEFINITION CF IAJOF sOP-FOP ANALYSIS ANO OPTII'IZATION OPTIONS

PRE VI OI"S SECT ICNS Sv}MARI ZE THE I TIPORTANT C0NTROL IORD
OF,TIONS NECESSARY FOR EXECUTING SOP AND FOP HITHIN FASTOP. AS A
GUIDE TO THE USEF' TABLES 8A AND AA HAVE BEEN PREPAREO TO DEFTNE
THE I'OST II'PCRTANT OFTIONS ASSOCIATED IITH TASTOP. I SECONDARY
pUPPOSE IS TO PREPAFE THE APPFOFFIATE SUBI,!ITTAL SEOUENCE FOR
THESE MAJCF OPfIONSo CORRESPONoING JoB CONTFOL LANGUAGE SET-UPS
AND APPROPRIITE INSTRUCTICNS FOF EXECUTING THE TEN OPTIONS SHOIN
IN TABLE 8 AFE SHOhN tN THE NEXT SECTIONO

AS CAN BE SEEN FRCH TABLE 8 THEFE ARE A NUHBEF OF ANALYSIS
AND OPTII4IZATICN OPTIGNS SUBDIVTDED INTO A FIRST PASST
CONSI STING PRI TARILY OF CARD INFUT DITAT AND SECONO OR
SVBSEOUENT PASSES T CCNSI STI NG OF TAPE I NPT/T TIATRICES GENERATED
IN PREVIOUS PASSES AS TELL AS CAFD INPUT DATA. THE NEXT TIO
II{PORTANT OPTIONS ARE COFI.IUNICATION EETIEEN FOP AND soP AND
BETUEEN SOP AND FBP. THESE TIO CPTIONS INDICATE IHETHER A
REDESIGN CYCI.E IS FOF STRENGTH OF FLUTTER. THE RE}'AINING ITO
OPTIONS, EITHEF STIFFNESs DR FLEXIBILITY APPFOACHT DEAL ItTH THE
NON-REDUCED CR THE REDUCEO OEGREES OF FREEDOM FOF THE DYNAMICS
MODELT RESPECTIVELY'

FASTGP - EXECUTION
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SUBMITTAL SEOUET\CE CF I'AJOR SCP-FOP ANALYSIS ANO OPTIMIZATION

OPT I ONS

t. ARRANGEHENT OF JCB CCt\TFOL LANGUIGE SEOUENCE

A LTSTING CF THE SUBMTTTAL SEOUENCE AND JOB CONTRGL LANGUAGE
FOP THE YAFIOvS OPTIChS IS PROyIOED ON SUBSEOUENT PAGES'

CERTAIN INFORXAIICi IUST BE FROVIDEO BY THE USEE FOR EXECUTING
THESE OPTIONS THEREIS OTHER I}JFOFMATION CONTAINED IITHIN
ASTERISKS AND OOTTED LINES MUST EE DELETED AND/OR REPLACED BY

THE USER. SPECIFTCALLY THE GFOUPING OF THE INFORIIATION IS AS

FOLLO rS.

. coLUl{N NUMBEFS AT THE TOP ANO BCTTOM OF EACH PAGE SHOULo BE

DELE TED.

r INFOEI{ATION COI\TAI NED HITHIN ASTERISKS r SUCH AS
THE HEADINGS FCF INFORMATICN THAT FOLLOWST
IS PROYIDED AS A GUIDE FCR PFEPARING THE JCL AND SHOtn-D BE

DELETED FFOM AN EXECUTAALE JCL SETUP.

. INFORiIATICN CONTAINED TITHIN OOTTED LINES I'IUST BE REPI-ACED
BY THE USER TITH THE APPFOPFI ATE DATAT

r FIEMATNING INFORMATION SHOULD BE USED AS SHOINT

r BLANX LIhES OC NOT REPFESENT ELANK CARDS'

A BRIEF EXPLANATICN OF TIIE TYFE OF INFORHATION INCLUOED IN A

JCL SETUP FOLLOTS.

A. ACCO t,NT II\G t NFOF trAT I CN

JOB CARD PFOVIDES SUCH INFOFIIAT ION AS EXECUTION TII{Er NUMBER

OF TAPE DRIVEST AND CTHEF PERTINEN' ACCOUNTING DATA.

BT SPECIAL INSTRUCTIOhS

SPECIAL INSTRUCTICNS PROVIDE TNFOFMATTON TO THE CCMPUTER

OpERATOR ABOsT rHE USER AND THE DISPOSITION OF THE INPUT/OUTPUT
TAPESI TFIS INFORilATION UAY BE PROVIOED ON CARDS OR AS A

SEPARATE SET OF TRITTEN INSTRT/CTIONS. THE METHOD IOULD DEPEND

ON THE INSTALLATIGN.

C. JOB CONTFOL LANGUAGE

JOB CONTROL L'IIGUAGE CARDS ARE TO BE PREPAREO AS SHOTN EXCEPT
FOR THE INFOF!{ATtCN CCNTAINEO IITHIN THE DOTTED LINEST THE

LATTER INFORi'ATION IS DESCRIBED BY FOOTNOTES AT THE ENO OF EACH

FASTOP.EXECUTION-JCL
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LISTING.

INFORf{ATION ENCLOSEO TITHIN SOLID LINES REPRESENTS THE JCL IN
AN UPDATE FOFMAT FOR UPOATING ANO EXECUTING THE PROGRAI'S AND

DATA CASES,rttlct{ lRE Assvt.ED TO BE Ot\ INPUT eNITSo IN A

PRooUcTIoNRuNUHERETHEPRoGFAMANoDATACASESI,IAYBEST0REDIN
A USERTS LIBFIRY' THE JCL CARDS IILL BE RETX,CED TO A HINIHUM FOR

PROGRAM ETECUTION.

NOTE YHAT 
^LL 

JCL i'tUST BE IN 026 PUNCH'

Dr FOOTNCTES

FOCTNOlES
THE FOLLOTING

PFovIoEEXPLANATIoNsANDINSTRUCTIoNSToTHEUSEFIo
FCO'NGTES ARE APPLICABLE TO ALL OPTIONST

aaaaoa

o lA o VoLUME sER IAL I\Uft,lBER AsSocI ATEo I ITH THE oLD PRoGRAI{

....t T LIERAFY IHOSE FILE LABEL NAI'{E IS FASTOP'XXXOJULYTST
THERE XXX IN THE FILE LABEL NAME IS REPLACEO BY THE TORD

SOP OH FOP DEFENDING ON IHICH PROGRAT'I IS BEING EXECTJTEDo

aaaaaa

. lB o v0l-ultlE SERIAL NUMBER ASSCCTATED rITH THE OLO DATA

.....T LIBFIAFY IHOSE FILE LABEL NAME IS FASTOPTDATATJULYTS'

oaaatt

. EOR. FEPLACE EOF BY 7.8-9 MULTIPUNCH IN COLUMN ONE'

...... IF CARDS IHICH FOLLOU EOR CARO ARE IN EBCDIC
(o29cH^RAcTEFs,PUNCH?gINcoLUMNsTgANDSooFTHE
EOF CAFDr

a!aaat

. EOF. REPLTCE EOF BY 6-7'8-9 MULTIPUNCH IN COLUHN ONE'

aaaaaa

FASTOP-EXECUTION-JCL

3 t5



IIr LISTING GF JOB CCNTROL LANGI.,AGE SEOu€I{CE FoF IiA.,oR

ANALYSIS ANO OPIITIIZAtrION CPTIONS

rl€ FoLLo*lt{G ITATERIAL CCNTAINS THE JOE CONTRC'L LANGUAGE
( JCL I ASS0CI AIEO IIf H tHE ,E N ttCST t IiPDR?ANT ANALYSIS AND
OPTI tlIz.{TION OF?IONS.
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SOP IIAJOR ANALYSI S AND OPf Ir'tIZATION OPTIONS
CPTI ON I

FIRST PASS
NG COMMUNICATION FROTI FOP TO SOP
I\C CGMilUNICATION FRO!{ SOP TO FOP

OC NOT GENEFATE STIFFNESS OF FLEXIBILTTY

a.... o o r .1... o a ot oo?a o......13. . o.... r.4r t a.. a. r o5. o. a a a. or 6. a a.. ' oo tTt '
I 234567a 90 I 234567890 I 234567890 I 25456 78901 234s67690 I 234567490 I 23456?A9012

**t** rl*t *** '}*'}*'; * t* +* r** *+
i ACCOUNT ING IT\FOFHATION +

***'r* * ** t * *t,t* **::*** * t* * + *

atatataaaaaoaaaaoaaaaaaaaaaaaaaaaaIaaaaaoaaaoaaaattoaaaaaaaaaaaaaaaaoa"

a'

. JOB CARD - FFCVIDED BY THE USER '

. EXECUTION TI ilEr PRINTED L INE ESTIII{ATEST ACCOUNTTNG o

. OATA r AND CTHEF PERTI NENT I NFORi'iAT ION '
a'

aaaaa a aa aaaaaaaaaaa aaaaaa aaaaaaaaaaaaaaaa"""t"oto"'o".{".{'ott"'

+*+**r*i**tr rt*ttt*t*tt*** t
* SPECIAL INS?FUCTTONS *
* **+t *t*,1+ * * tl )}t,3 '}:ltt* **** *

a a aa a a

OMHENTT PLEASE T'OUNT REEL . IA. . SAVE SCOPE FILE NEITAPE'
aaaaaa

OMI'E}.IT. FLEASE UCUNT REEL . IB . . SAVE SCOPE FILE NETDATA.

COMI{ENT. SAVE SCOFE F ILE TAPEO I .
COMMENT. SAVE SCOPE FILE TAPEIT.
COI'MENT. OIJTPUT DATA SET NAME TFK FETIREV DEST VOLUME

oaaaa

COMMENT. _- r A c -7 VAULT
aoaaa

COMMENTo rF. 7 VAULT
aaaaa

tt'| t+ i tt t tr; tll+ * * tti t + tt * :l t
* JOB CONTROL LANGUAGE *
+***)t +t* t * t ***rl* l* t* '| *t:l*t

. a a a a, aa a la o aaa c oaa2aaa a a ar a a3. ra a a a aaa4a a a a. aaa a5a a a a aa o aa6r a aa a. aaaTaa

L?3456?8gO I 2 3456? 8 gO I ?3456? 890 I 23456 7E90 I 2 34567490 I 234567490 I 234567490 t 2

FASTOP . EXECUTION - SOP(JCLt
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oa a a l a. a.l a a a a. . a.a2a. o .. ! a a a3... a a. . a a4o a o a. a a a a5 a a a a. a a a a6.. a. a. aa aTaa
1234557A9 0t 234567E90 r 2345678e01 234567890 t234567A901 234567A90 I 23456789012

aaaaaa

REOUESTTOLOTAPETHI. PLEASE trcUNT REEL r lA. .
oaaaaa aaaaao

COI{MENTo LABELTOLOTAPETRTL=SFASTCP.SOP.O75O3O$.i|=OLDFLTT'=999rVSt{=. lA ..
REOUESTT NETf APETFI. PLEASE irC{rNT SCRATCH TAPE ANO SAVE ......
COHIIIENT. LAB EL TNEITAPE r hl r L=IEF A ST GP. SOP. O?5O3O 3. i{=NE tPLr T=999 o

coPYBR, I NPUT TUPDFORT.
REI' I NOI UFDFOFT O

COPYAR T I NPUT TUFDDATA O

REIINDTUPDDATAO
UPDA TE r P=OLO TAPE r N=NEUTAPE r I =UPDFORT r C= I NPFORT r U o

FTN r t = I NFFOR f r 8= UPDLGC rCP T= I r LR r PL=50OOOO.
REII ND TOLOTAPE T

COPYAF 
'OLDTAPE 

TOLDFCRT '
COP YBFTOLDTAPE TOLDLGC r
REIIND.UPDLGO T

REr I ND.OLDLGO r
COPYL r OLOLGO I UPDLGO r NETLGO.
REItNDTIiEUTAFE.
COP YEF TN ETTAPE T NETFCFT.
RETtND TNEtLGO r
COPYBF'NEbLGO,NE TTAPE.
REIINO TNEILGOe
UNLOAO TOLDTAPET
UNLOAOTNEITAPE. ......
REOUESTTOLDDATATHIT PLEASE M€UNT REEL T IB ' .

oaaaaa aaaata
COHIIENT. LABELeOLODATITRTL=3FASTOPrDATArDSO3OlrI|=OLDDLTT=999rVSN=r lB.o
REOUESTTNEIOATAIHI' PLEASE flOUNT SCRATCH TAPE ANO SAVE ......
COHi{EN T. LAB EL rNE rDA TA r t r L= SF ASTOP o D AT A. O5O3O $ r }I=NEIDL r T=999 o

UPDATE r P=CLDDATA r N= NEXD AT Ar I =UPDDA T A r C=I NPDATA r D r U r L=F "
UNLoAO TOLOOATA o

UNLOADTNEtDATI.
RETINOTI NPDATAT

REOUEST.TAPEITTHI. ..o.' PLEASE l,lOUNT SCRATCH TAPE AND SAVE.
COHITENT. LABELTfAPEI?rrrL= c F o rM=uNlTlTof=999o

aaaaa

LOSE Tr SUBST=OVERLA4-CVEFLAY .
NEILGO r f NFD ATI rPL=500000.

UNLOAOTTAP€I7.

REQUESTTTAPEOITHIo ..... PLEASE I{OUNT SCRATCH TAPE ANO SAVE.
COHIIIENT. LABEL TTAPEO I rI rL= . A . r M=UNI TOI r T=999 o

REltNOrTAPE0lr .....
REIi I NOTFL0 I 0 I rFL 0l 02 rFLOI 03 rFLO I 04 rFL0 I 05.

a a a a a o r o r I a a a a a t o c o 2 o a o a . a a a a 3 a a a a a a a a a 4 a a a . a a r o o 5 o r a a a a o a o 6 a a a a o . o a a 7 r a

t234567E901 234567E901234567 89ol 2345678901234567E90 1234567A90 I 234567A90t2
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a.. a. . a a a l... a a a a aa2... a. ....3r a o... . a a4 a. ... ... a5t o t" " "6' t t t " t "? "
t234567A901 234567E90 1234s67890r 23456"890 1234567g.90 I 234567890 I 234567E90t 2

COPYBF tFLO lO I r TlPE0l .
COPYBF rFLOlO2 TTAPEOI .
COPYBF rFLO lO 3 TIAPEO I .
COPYBF rFL Ol 04 r TAPEOI o

COPYBF rFL 0l O5 r TAPEOT o

UNLOADTTAPE0Io

EXtTr
DfilPDOOOl0Or23TlOOe
aaaoaaa

r EOR o END CF JCL CARDS. END CF RECORDT FORTRAN UPDATES FOLLOIT
aaaaaaa

oaaaaaaaoaaaaaaaaaaaaaaaaaataaaaaaaaaaaoaaaaattaaaaaaaaaaaaaaaaaooaaaaao

. FORIRAN TTPDATES .
tataaaaaaaaaraoaaaaaaoa!aaoaaaaaaaoaaaaaaaaaaaaaaaaaaaaaaaaaoaaaaoaaaaaa
a

aaaaaaa

o EOR r END OF FOFTFAN UPDATESo END OF RECORDT OATA UPDATES FOLLOU.
a a aa a a o

aaataaaa..aaaaaaaaaaoaoaaaaaaaaaaaaaaloaaaaaaaaaaaaaaaaaaoaaoaaaaaaaataa
. CARD DATA - USE *COMPILE CASEXXX CF APPROPFIATE UPDATES '
o IF CASE lS 7O BE CHANGED BEFOf{E EXECUTING. t
aaaaaaaaaaaaaaaaaaaaaaaaataatoaaaaaaaaaaaaaaaaoaaaoaaaaaaaaaaaaaaaaaaaaa

aaaaaaa
r EOF o END OF DATA vPDATESo ENO OF RECORDT END OF INFORHATTON.
taaaaaa

*++:|t * +t *** '}+ t*** a* l*'|*'l ++
r FOOTNOTES *
*+t t + rt+ t++ t*ta* r; t*+t +l++ t

aaaa a

o A . SCTOSC.POI.PPPPPP (DSIO - OUTPUTI SCOPE FILE TAPEOI
atoao

aaaaa
o F r SOP.LNlfl?oPFPPPP (FStrO - OUTPUTI SCOPE FILE TAPEIT
aa t a a

.... a r o o o l. a a.. . c t.2. a r.. .r o.3... a. o o r o4o. a.. .. I r5o a.. ao.. o 6. a a a t a ta.7oo
12345678 9o r 2 3456 ? 890 I 2345678901 234s67890 I 234s67890 1234567490 I 234567E901 2
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SOP MAJOF ANALYSIS ANO OPTIXIZATION OPTTONS
OPTIONS 2 AND 4

FIRST PASS
IiC COMMUNICATION FROM FOP TO SOP

COT,MI]NICAT!ON FROM SOP TO FOP
STTFFNESS OR FLEXIBILITY APPROACH

o. ... . o a. l. a a. a a a. a 2.. a . a.. ..3. r... . a a.4.. a a . . a o a 5a....... r5. a a a . a a a o 7a.
I 23456789 0 I 2 3 4s6 ? 89 0 I 2 34s67 8901 234s6 7A90 t 234s67A90 I 234567890 I 234s67A90t2

+ r| * ++ :t r;:t * a * t t rt:ll}ll :;l :l *t,lt*
+ ACCOUNTING TNFOFHATION *
*** rl t t*+'l** t **:i t * *::* !t *rl* + *

aaataaaaalaaaaaaaaaaaataaaaaaaaaaaaaaaaaoaaaaaaaaaataaaaoaaaaaaaaaaaaaaa

a

o JOB CARD
a

a

a

COUMEN T.
COI{ME NT o

COMMENT.
COMMENT.

COMHEN fr

COMMENT r

coiiHENT.

SAUE SCOPE FTLE
SAVE SCOPE FILE
SAVE SCOPE FILE
OUTPUT DATA SET

aaaao
.4.
aaaaa

.Br
aaaaa

.F.
aoaaa

TAPEOI.
7APEO9.
TAPEIT.

NAIt.E TFK PETIREV

a
. PFOVIDED BY THE USER .

EXECUTION TI llEr PFINTEO LINE ESTIIIATEST ACCOUNTING .
DATAT ANO CTHER PERTINENT INFOFMATTON .

a

aaaaaaaaaaaaaaaaaaaaaaaoaaaaaaaaoaaaaaaaa!aaaaaaaataaaaaaaaaaaaaaaaaaaaa

*+*,I I ++at t1 tlla't+**tttt* tt
r SPECIAL INSTFUCTIONS +
+**rl* * r|** rt+** t*** t:|l}* +a* *+

7

?

7

DEST

VAULT

VAULT

VAULT

VOLUtIE

* +*+ t t*t t+t +tlt+ I + t*+ rtt* ++.t}
+ JOB CONTFOL LANGUAGE *
+ * 'F* * * * + * ** + * I r'} a t* +a ** *rF *

a... t. r. o l a r a.. a a aa2. o a .. oo ..3. a... . . r.4..... a r o r5o. o.... o.6r a a r. o oo.'l ..
t23456749C12345678901234s67A901 234567890t23456789012345578901234567A9012

FASTOP - EXECT/T ION . SOP ( JCL )

aaaa aa

OMMENTI FLEAS€ UOVNT REEL . IA . . SAVE SCOPE FILE NE.TTAPE.
aa aa a a

OMUENT. PLEASE i'CUNT REEL O IB ' O SAYE SCOPE FILE NE'TDATA'
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a . . . . o . . o t . a a . . . a . a 2 r. o o. o . . .3. . . . . . a . a 4 a a a . . a a a . 5a a a . . a . . a 6. a o. . . a o .7a .
I 234567890 I 234s67E9 0 l 234s678901 234s67A90t234567890 I 234s678901 234s67890 I 2

aaaoaa
REOUESTTOLDfAPETHIT PLEASE i,tOUNT REEL r lA . .

ataa.a a aoaaa
COMMENTo LABELTOLOTAPETRTL=SFASTCP.SOPTDT503OOTII=OLDPLTT=999oVSN=. lA ..
REOUESToNEUTAPETHIo PLEASE MCUNT SCRATCH TAPE AND SAVE ,.....
CO}lMENT. LABEL TNEITAPE 1 H ;L=5FASTGP. S CP. D75O3O ir l{=NETPL r T=999 o

COPYBRT I NPUTr UPOFORT.
REIINDTUPDFOFT.
COPYBR r I NPr/f rI/PDDATA.
REIINDTUPDDATA O

UPDA TE I P=CLD fA PE I N=NE tT APE r I =UPDF EF T r C= I NPFORT T l'r.
FTN r [ =l NPFOR Tr B=UPDLGO r OPT= I r LR r PL=SOOO OO.
RETINDTOLDTAPET
COPYBF TOLDTAPE r CLDF CE f.
COPYBF TOLOTAPE TOLOLGC .
RETINO,UPDLGO.
RET I NO T OLDLGO '
COPYL TOLDLGO T UPDLGG, NETLGO.
RETINDTNEITAPE.
COPYBF,NETTAPE,NETFORT.
REUINDTNEYLGCo
COPYBF,NE TLGO,NE ITAPE.
RETINDTNEIILGC.
UNLOAD 'OL DTAPE.
vNLOADTNETTAPE. ......
REOUESTTOLDDATATHtT PLEASE MOUNT REEL . lB . .

aaaaoa aaaaoa
COHIIIENT. LABELTOLODATATRTL=$FASTCP.DATAoD5O3O3TH=OLDDLTT=999rVSN=o lB ..
REOUESTTNEIDAIATI1 lo PLEASE ITCUNT SCRATCH TAPE ANO SAVE .'...o
COMI{EN T r LAB EL r NE rDATA r r rL=iFASTCP o DATA o DSO3O $r H=NEID[-r T=999 .
UPDATE r P=CLDDATA r N= hEID AT A r I =UPDD AT A r C= I NPD AT A r D r U e l-=f, .
UNLOAD gOLDDA TA .
UNLOAO TNEtDATA.
REIIND,INPDATA.

REOUESTTTAPEI?rHIr .... o PLEASE MOUNT SCRATCH TAPE AND SAVEo
COftIMENT. LAEELTTAPEITTITL= . F . rM=UNITlTrT=999.

aa aa a

LDSET r SUB ST=OVEFILA4-OVERLAY .
NETLGO rI NPOA fA r PL =5 00OO 0.

UNLOADTTAPEIT.

REOUESTT TAPEO1 rHI . .. ... PLEASE MOUNT SCRATCH TAPE AND SAVE .
COMI{ENTo LABELTTAFE0I st;L= r A . rM=t NITOl rT=999.
REIINOTTAPEO t . .. .. .
RErl ND rFLOI O I IFLO I 02 TFLO I 03 tFLO I 04, FLOI 05.
COPYBFTFLOI O ! I TAPEO I .

. . a a o r o o . I a a o . . o c . . 2 a . . . . o o r r 3. o a . . . . . .4 a . a . . o r o .5 r a a a a . . . .6 o a a . . . o o r 7. r
t 2345678 90 I 23456 7E90 r 234567A901 23456 7890 t234567 690 I 234s67890 I 234567890 r 2
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a aaa a a aa ala a a aa aa aa2a a aa a aa a a3a a aa a. a aa4a a a. a a a aa5a a aaa a a at6a aaa aa aaa?a a
I 2J456789 0123456789 0l 234s67A90 l 2345678901 234557A90 I 234567E90 t 234s67A90 I 2

COPYBFIFLO I O2 I TAFEO I'
COPYBF TFLO I O3'TAPEO I .
COPYBFTFLOIOO.TAPEO I .
coPY 8F ,FL 0 I 05 , TAPEO I .
UNLOADoTAPEOI.

REOUESTT TAPE09 rHI o ..... PLEASE UOUNT SCRATCH TAPE ANO SAVE.
COllt{ENTo LABEL rTAtrE09 rll el-= e B . r M=UNI TOgr T=999 .
REr I NO r TAPE09 e aaaa a

REUI ND TFLO9O I rFLO902 rFL 0903 TFLO gO4,FLO9O5 TFLO 906.
COPYBF TFL09O I r f APE09.
COPYBF,FL09O 2 r TAPEO g.
coPYBF, FL09O3 r TAPEOg .
COPYBF rFLO904 r TAPEOg .
COPYBF rFLO905r TAFE09.
COPYBF TFLO9O C r f APEOg r
UNLO AD TT APEO9 .

EXITo
oMP,000t00r 23?100.
aaaaaaa

o EOR o END OF JCL CARDS. END OF RECORO. FORTRAN UPOATES FOLLOIT.
oaaaaaa

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaoaaaaataaaaaaaataaaaaaaaaaaaaaaaaaataaao

tt

o FORTRAI\ UPOATES .
tt"tt'aaaoaaaaaaaaaaaaaaaaaaaaaaaaaaaaoaaaoaaaoaaaaoaataaaaaaaaaaaaaaoa

ta

aaaaaaa

r EOR r END OF FOFTFAN UPDATEST ENO OF RECBRDo DATA 'TPDATES FOLLOT.
aaaooaa

"aaaaaaaaaaaaaaaaaoaaaaaaaaaaaaaaaaaaoaaaaaaaaaaa!aoaaaaaaaattaooaaooaa
a a

t"at'aaaaaaaaaaaaaaaaaaaaaa!aaaaaaaaaoooooaa.aaaaaaaaaaaaaaaaaaaaaaaoaa

o CARD DATA - usE rccHPrLE cAsExxx oF APPROPFTATE upoATEs .r [F CASE IS TO BE CHANGED BEFORE EXECUTTNG. .
"a'aaaaaaaaaaaaaaaaaaaaaaaaaaalaaaaaaaaaoaaaaaaaaaaaaaataaaaaaaaaataaaa
aaaaaaa
o EGF r END OF DATA gPDATES. ENO OF RECORD. ENO OF INFORIATION.
aa aa a a a

*+,i* * t t'i *+ + :} lt* t +t* ***+ ** *
* FOOTNOTES *
ttt*r*t* tt trll**+*+*:*+ +t +'t*

aaa a a

r A . scrcsooP0l.PFPPPP (DSro - ourPUTl scoPE FrLE TApEol
aaaaa

t t t 
' 

t t o o . I . a a . . o c c o ?. . o o a e o o o 3 a . . a a r r r r 4 a . . . . . . . . 5 a a . . a . . . .6. . a . a a o . r 7o .
1234567A901234567E90123456789012345678901234567A9O1234567a90123456?AgOt2

FASTOP - EXECUTION. SOP(JCLI
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a . . r . a a a o I a . a a . a a a a 2 a. a . . . . . . 3 a . . . a a a a a 4 a . . . . . a . . 5 a t . o a . . . a 6 a a a . . a a a a7 a .
t2345678901234s6?E901234s67A9012345676901?34567A901234567a901234567490r2

oaaao
. B . SOTOFO.POITPPFPPP (DSIO - OUTPUT, SCOPE FILE TAPEO9
oaaaa

aaaoa

O F ' SOP'UNITIT'PFPPPP (FSIO - OUTPUT' SCOPE FTLE TAPEIT
aaaaa

a.... o...lo. . o. . t..2o a. o.... o3r a. a....o4o.. a. a r r o5.. aaa a. o r 6r at. oa aaa'l aa
1234567890 I 23456?890 1234567890r 234s67890 12345674901234567890 I 234567A9012

FASTOP - EXECUTION . SOP(JCLI
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SOP I{AJRR ANALYSIS AND OPTTHIZATTON OFTIONS
OPTXON 3

FIRST PASS
NO COUI{UNICATION FROM FOP TO SOP

COM).iUNICATION FRBM SOP TO FOP
STIFFNESS APPROACH

a. o. t a...l. a a.. a a a a2. a. .... t.3a o... o ...4a. a.. a. a a 5 a a a o.. a o.6...... a a a7a.
123456?A 9 0t 23456?E90 I 2345678901 234567890 1234567A90 I 234567890 I 234567890 I 2

**+,t* *** !t*++*:|rirl:i+*+ t +**:t +
* ACCOT,NTING INFOFMATION *
**t 

'r 
+ + 'lt*+t l} 

'} ltl * **t*)t*t*';

a

a

o a a aa a a a a a a a a la a a a a a a a a a a a a a a a a a a a a a a a

CAFC . PFCVIDED BY THE USER
EXEC',TTON TI MET PRINTED L
DATAT ANO CTHEF PERTINENT

aaaaaaaoaaaaaa

INE ESTIlrATEST
I NFORIdATION

aaaaaaaaaaaaao

a

a

ACCOUNTING .
a

a

aaaaaaaaaoaaaa

. JOB
a

a

a

aaaaaa aa aaaaaaaaaaaaaaa aaaaaa aaaaaaaaaaaaaaaa aaaaaaaaaatao

t,trl+t * +**rt * *,t *** * tt * *ta*+*
* SPEC IAL I NSTRUCTI Ot\S +
t* **+*** +*+r *r*+*t*** t***+

OilHENT r

COMM EN T r

aaaaa

PLE ISE IIEUNT REEL . IA
aa aa a

PLEASE HOUNT REEL O IB

SAVE SCOPE FTLE NEIiTAPEE

SAVE SCOPE FILE NEIDATAO

DEST

VAULT

VAULT

VOLUME

a

a

a

COT,tHENT.
COMMENT.
COMHENT.
COIIMENT.

COMtIE NT.

coMtt EN T.

SAVE SCOPE FILE TAPEOI.
SAVE SCOFE FILE TAPEOg.
SAYE SCOPE FILE TAPEIT.
OUTPUT DATA SET NAft,E TFK RETIREV

o a aa a

.A.
aaaaa

r8.
aaaaa

7

*rr'*t* +*t**:! * il* * t** tl*t!*r;|+a
t JOB CONTRCL LANGUAGE :}
+ l.+*t *++'i **,i**+*****t :l,t * * *

a a a aa a a a a l a a r a a c r aa2 a.. a a a a a a 3a a a a o a o o o4. a a a . a a o o5o a a a a a o a o6a o a a a. oa aT a o

1234567A901234567 A9 0 I 234 567 89 0 I 234567A90 I 2345678 9 0t 234567 A90 I 234567A90 t2

FASTOP - EXECUTION - SOP(JCLT
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a ataaa

REOgESTTOLDTAPETHIo PLEASE +lOuNT REEL o lA ' '
aaaaaa aaaaao

coMitENT. LABELTOLDTApETRTL=SFAsTCP.SOP.DTsOJOteM=OLDPLTT=9991VSN=. lA "
REOUESTT NET'TAPETHI T PLEASE i'OUNT SCRATCH TAPE ANO SAVE ' t " l{
COMMENT. LABEL, NEUT APE r il rL=3FASTCP. S OP.D75O3O$r t4=NEIIPL r T=999.
COPYBR' I NP!,T 9 TFDFCFT o

REIINOTUPDFORT r
COPYBFT I NPUf TUPDDATA.
RETINOTUPDDATAo
upoATE rP=OLD TAFE r tr=lrE tT APE r I =UP DFORT r C= I NFFOR T r U .
FTNr I= INPFOR T r B=vPDLGO r OP T= I rLR rPL= 5OOO O0'
REI I NO TOLOTAPE .
COPYBFTOLDTAPE TOLDFORT o

CGP YBF.OLCTAPE r OLDLGO I
FIEI I ND TUPDLGO .
REX, I ND, OLDLGO.
COPYL. OLDLGO r UPDLGO TNEILGOo

EftNDoNEXITAPE.
COPY BF rN E TTAPE r NE trF ORT .
REI I ND oNEhILGO .
COPYAF r N E ILGO TNEITAPE.
REII NO TNEILGC o

UNLOAO TOLDTAFE r
UNLOADTNEITAPEI o.."'
REOUESTTOLDOITAlHI. PLEASE MOUNT REEL ' tB ' '

aaat.a t'o"'

CSMMENT. LABELTCLDDATATFTL=tFASTOP.DATATO5O3OSTII=OLDOLOT=999TVSN=O IB O'

REOvESrrNErDATArHto PLEASE MouNr scFATcH TAPE AND SAYE ..ot"
CoiltrtEN T. LAB EL TNEIDAT A r Ir L= 3F AST OP. D AT A . D5O 3O 3 r M=NEIIDLT T=999'
UPOATE T P=OLODATA, N=NE XDAT A' I =UPDDAT A' C= I NPOAT AT DI U IL=F'
UNLOAOTOLDDATAo
UNLOAOTNEhDATAo
FIE I'

.. a a a r o o.l a a o a a a a.a2a.. t t o t r o 3" 
" ' 

o o o o4 t t 
' " 

t r t 15" " ' 
o r o o 6o " " ' 

otoTt'

I 23456?89 Cl 234s6789 o I 23456? 890 I 23455?8901 234567990 I 23456?890 r 234567690 r 2

LDSETT SUB ST=O VERLA4-CVEFLAY .
NErlLGO rI NPOATA rPL=5O0OOO.

REoUESTT TAPEo I oHI T .. .. . PLEASE MOUNT SCRATCH TAPE AND SAVET

COMMENTo LABELTTAPEOITTTL= . A . tH=uNtTOlrT=999o
f,IEYINOTfAPEOI. .....
REI! NOTFLO I O I rFLO I 02 tFLO I 03 IFLO I O4 IFLOl O 5'
COPYBFTFL0I 0 I rfAPEOl .
COPYBFiFL0 t 0 2 r TAPEOI o

COPYBF rFLO lO 3TTAPEO I .

COPYAF rFL O I O4 TTAPEO I O

COPYBFTFLCI 05TTAPEO I o

UNLOADTTAPE0 l.

a a a a a a o a a l a, a a a o o ao2a a a a a a a a a 3a a a a a o a a o4a a a a .. o r r50 a a a a a a a a6a a a a a ' a a t7t 
'

125456"89 0t23456789012345678901 ?3456?A9o1234567A9O1234567E90 r 23456?A9012

FASTOP - EXECUTION - SOP(JCLt
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...t.a4aata..a....a2.........3..4...a.a4.a.......5raa.a....6.aaoa. aaa|a.
r 23456789 0r 2 34s678901234s67s90 l 234s67A901 234567a90 I 234567E90 t 234s6?A90 r 2

REOUESfT?APEO9rHf. ..... PLEASE MOUNT SCRATCH TAPE ANO SAVE.
COIIMENT. LABELTf APEO9TITL= r B r rtt=vNI T09rT=999o
REITND TTAPEO9 o aaaa a

RErl ND oFLO9O I rFLO9O2 rFLOg03 rFLOgO4r FLO905,FLO906.
COPYBF,FL09O I r TAPEO9.
COPYAF,FLO9O 2 r TAPEO 9 O

coPYBF TFL 09O3 I ?APEO 9 r
COPYBF TFL 090 4 TTAPEO9 o

coPYBF .FL 09 0 5 r TA PEOg r
COPYBF rFL 09O6 r TAPE09.
UNLOAD T ?APE O9 T

EXIT.
DMPr O0Ol0O,237lOOo
taaaaao
. EOR . END GF JCL CAROS. END OF RECORD. FORTRAN UPDATES FOLLOI.
aaaaaaa
aaaaaaaaaaaaaaaoaaaaaaaaaoaaaaaaaaaaaaao.aaa.aoalaaaaaaaaaaaaaoaaaaaaaoa
ol

r FOFTRAN UPOATES .
aaoaaaaaoaaaaaaaaaaoaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaoaaaaoaaaaaaaaaaataaaa

oa

a aa a a o a

o EOR . END OF FORTRAN UPDATEST END OF RECORO. DATA VPDATES F(x-LoT.
aaaaoaa

aaaaaaaoaaaaaaaaaaaaaaaaaaaaaaaoaaaaaaaoaaaaoaaaaaaaaaaaaataaaaaaaaaaaaa

oo

oaaaaaaaaaaaaaaaaaaaaaaalaoaaaaaaaaaataaaaaaaaaataoaraaaaoaattaaaaaaaaaa

O CARD OATA . USE +COI,IPILE CASEXXX CF APPROPRIATE UPDATES .
r IF CASE IS TO EE CHANGED BEFORE EXECUTING. .
oaaaaaaaoaaaaaaaotaaaaataaaaaaaoaaaaaaaaaaaaloaoaaaaaaaaaaaa.aaaaaaaaoaa
aaaaaao
o EOF o ENO OF DATI UPDATESo END OF RECOFD. END OF INFORiiATION.
aaataao

t***:lt**'i *+ t'l **'l t:lt ++****:i
T FOOTNOTES *
:t*+t* *** f ttt*** !t:} t:lt*****r

aaata
. A . SOTOSO.POITPPPPPP (OSIO - OUTPUT' SCOPE FTLE TAPEOI
aaaaa

aaata

. B . SCTOFO.POI.PPPFPP (DSIO - O9TPUTI SCOPE FILE TAPEO9
aaaaa

.a a a. o o o o la a r a a o t oo2... t. ro r o3o o. o.. r or4r o.. a. o o o5r. a a.a. rr6r. a a a. .t o?o.
12345674901234567890123456789012345678901234567E9012345678901234567A9012

FASTOP - EXECUTION . SOP(JCLI
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sOP IIAJOR ANALYSI S AND OPT T}iIZAT ION OPTIONS
CPTION 5

SUBSEOUENT PASS
NC COII{MUN[CATION FRO}I FOP TO SOP

NO COMMUNICATION FROH SOP TO FOP

DO NOT GE}.IERATE STTFFNESS OR FLEX IBILTTY

o.. o. . a.a l. a a.. a a.. 2... .. a a ..3. .. a ... aa4" t 
"'' 

t'5o ""' 
t "6'' ot " " 

t7t'

r2345678901234567€9012345f.78901234s678901 234567A901234567A90123456789012

*'X**+ t:;+ +'i+t* t++******t***
* ACCCINT tNG INFOFI'ATION T
** 3t* *+tt +* t+*rt * :3:il* * ***+*

.........................................................o..............

a'
I JOB CAFD PFCVTDED BY THE USEF '
. EXECUTION TI MEr PRINTEO LINE ESTII,IATES' ACCOUNTING .
. DATA T AND CTHEF PERTI NENT INFORI'ATION O

a'
...o..........D...................................o....................o

*+*:lt :l*!t,l*{. t * *** + +r}* **+*tt
* SPECIAL INSIRUCTIOT\S tl
+*tt +l 't+ * ** I tttt +*+*rl *'}** t

aaaaaa

COMMENTO PLEASE TCVNT f,IEEL T IA ' O SAVE SCOPE F ILE NEITAPE'
a a aa a a

OHIIENT. PLEASE MCUNT REEL . IB . . SAVE SCOPE FILE NEXDATAO
aaaaaa

COi{I{ENT. PLEASE i{CUNT REEL . ? . .
aaaaa

COMIIIENT o SAVE SCOPE F ILE TAPEO I r
COT,IMENT. SA VE SCOPE F ILE TAPEO9.
COHMENT. SAVE SCOPE FILE TAPElTo
coMitENT. OuTFuT DATA SET NAltrE TRK FETIREV DEST VOLUIIE

aaaaa

coM[,lENT. rA. 7 VAULT
aataa

+** * t *:;* * +*+**lt* ** rl +****
* JOB CONTROL LANGUAGE *
*tt+* ti t;*+ tt* * I I *+ * f tl*l* *t*t +

..... o o o o l. o. o. . c oo2.. a.. o o r o 3o a. a r a .. r4...4 . a.. o 5. a...... o6o a a a.. a a aTa a

L23456?8gO t 2 3 456?6 gOt 234567 6901 234567890 I 234567490 I ?34567890 I 234s67890 I 2

FASTCP - EXECUTION - SOP(JcLl
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. . a a . . r a . I a . . . a a a a .2. a t a . . . . .3. . . . . . a . . 4 a . . . . . . . a 5 a a a a . . . . o 6 a a a . a . a a a ? o .
1234567890123456749012545678901234567A9012345678901234567A901234567890r2

aaa aa

REOUEST,TAPEOSIHIO PLEASE I{CUNT REEL O 2 ' .
aaaoa oaaaa aaaaa

cotaHENT. LABELtrApEoerFl 11= . c . ,M=uNrro8rT=999rysN= c ? o .
REIINOTTAPEOST ..... .....
R Er I ND,FLO80 I rFL O802rFLO803 tFLO 804 , FLO605.
COPYBF rT APEOS TFLOSO I .
coPYBF TT tPEOS TFLOgO 2.
COPYBFT TAPE 0 8. FL 08O3.
COP YBF TTAPEO 8 rFLO8O4.
COP YBF TTAPEO € rFL 0805.
UNLOAD.TAPEOS r

LDSETT SUB ST=OVERLA4-OVERLAy r
NEILGO . I I\FDATA r PL=50O0OO.

a. a a a o o. o l a o a a a a o a a2 a a a a. o r o o 3r . a a a a r oo 4r a a a a a r e r5 r a a a a a o o o6o a a a a a ac a?c a
L?34567A9 0l 234567890t2345b7 890 I 23456"8901 234567a90 I 234567890 I 234567890 r 2

FASTOP . EXECUTION - SOP(JCLI

aaaaaa
REOUESYTOLDTAPE.I-I. PLEASE MOUNT REEL . lA . .

aaaaoa aaaaaa
COtil'lENT. LABELTOLDTAPETRTL=$FASTCP.SOP.D75O3O$ril=OLDPLTT=999rVSN=. lA ..
REOUESTTNEh,TAPETHI. FLEASE MOUNT SCRATCH TAPE AND SAVE ......
colltt{EN r. LA B EL rNE r TAPE r t r L=3F AS ToP. soP. D75o 3 o$ r 14= NEU pL r T=999 .
COPYBR T I NPUT OUPDFCRT '
RETT NC, UPDFORT.
COPYER' I NPUT T UPDDATA.
REI I ND tUPODATA.
vPDA TE r P=CLO IAPE r N=NEl T APE r I =TTPDFOR T o C= I NpFOR T r u o

FTNr t = f NPFORTT B=UPDLGC r OPT=l r LR r PL=5OOOOO.
REr I NO TOLDTAPE o

COPYBF,OLDTAFE t CLOFOFT .
COPYBF TOLOTAPE r OLDLGC .
REr I ND TUPOLGO r
RETT ND TOLDLGO r
COPYL r OLDLGO i IPDLGO r NEfLGO O

REI'I ND TNETTAFE.
COPYBF ,NEITAPE 1 NEUFORTT
REIINOTNEULGOT
COPYBF,N ETLGO TNETTAPE .
RETfND TNEILGCT
UNLOADTOLOTAPE.
UNLOAO TNEITAPE. ......
REQUESTTOLDDATATHIo PLEASE MOUNT REEL . lB . .

aaaaoa aaaoaa
COHI{ENT. LABELTOLDDATATRTL=$FASTOPTDATAoD5O3OCTII=OLDDLTT=999rVSN=. lB..
REOUESTT NEIIDATA rHI o PLEASE M0UNT SCRATCH YAPE AND SAVE o.. ...
col,lt'tEN T. LABEL TNE roAT A r r r L =8F ASToP. DAT A. Dso3o $, i{= NEf DL, T=999 o
uP DATE r P=OLDDATA r N=NExDAT A o I =UPDDA T A r c= r NpoAT A r D r u r L=F r
UNLOAD TOLDDA TA.
UNLOADTNETDATAT

:rINDrI ITFOATA.
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a . a a o. a . . I . a . r a a o . a 2 o a . .. . a a .3. . . a o . r . a 4 o . a . . . r a a5 a a ' o ' ' ' ' 
t 6' t t ' t o 

" '7 ' '
t234567A90r 2345678901 2345678901 2345678901234567490 I 234567890 I 234567890t 2

REOUESTiTAPEOITHI r ..... PLEASE IOUNT SCRATCH TAPE AND SAVEr

COtll.{ENT. LABEL rTAFEOl 1H 7l-= . A r tM=UNITOI 1T=999o
REIINDTTAPEO l. aa aa a

REII NDTFLO I O I rFLO I 02 tFLOl 03 tFLO I 04 rFLO I 05o
COPYBFTFL0t O l. TAPEO I .
COPYBFTFLOI O2r TAPEOI .
COPYBFTFLO I O3 TTAPE0 I .
COPYBF IFLO I O4 TTAPEO I .
COPYBF TFL0 I 05r TAPEO I r
UNLOAOTTAPE0I.

EX tT.
DMPrO0OlOOr23TlOO.
aaaaaoa
. EOR o ENO OF JCL CIRDS. END OF RECORD. FORTRAN UPDATES FOLLOI.
aaaatao

aaaaoaalaaaaaaaoaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaatataaaaaaaaaaaaaaaaa

O FORTRAN UPOATES .
aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa'oa'a'lt"t'o""tt"'

a

aaaaaaa
. EOR o END OF FCRTRAN UPDATES. END OF RECORD. DATA UPOATES FOLLOi,o
aaaaaaa

a

aaaaaaaaaaaaaaaaaaaoataaaaaaaaaaaaaaaaaaaaaaaataaaaaaaaaaaaaaaaaaaaaaaaa

aoaaataaaaaaaaaaaaoaaaoaaaaalaaaaaaaaatataaaaaaaaaaaaaaaaataaaaaaaaaaoaa

. CAFID OATA - USE *CBUPILE CASEXXX CF APPROPRIATE UPDATES '

. IF CASE IS TO BE CHANGED BEFORE EXECUTINGT '
a a a a a a a a a a a a aa r a a o a a a a a at a a a a a a a aa a a a aa oa a a a a aa a a t a a o i a oa a a a a a a a a a a a a aa a

aaaaaaa

o EOF r END OF DAIA UPDATES" END OF RECORD. END OF INFORMATTON.
aaaaaao

rl*'ltt**+*+ +* *****t,l:l* tl*tl *tl,t
* FOOTNOTES +

+**** t +* * **'l * ***:; t'l + t tt* t *

ao a a a

O A ' SCTGSC.PXX.PPPPPP (OSIO - OUTPUT' SCOPE FILE TAPEOI
aaaaa

aalta
. C . SGTOSOoPYYoPPPPPP (DSIO - INPUT, SCOPE FILE TAPEOa
aaaaa

a t a a a o aa a la t a a a a a ca?a a a a a a. a a3a a. " a a o t4" 
" " 

o t o5t 
" " 

o r t o6o 
"" ' oo c7o 

'
t23456?A90123456?8901234567A901234s6789012345678901234567890123456789012

FASTOP . EXECUTION - SOP(JCLI
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a. a . . a a a . I r a . . a a a . a 2 a a . a . . . . a 3r . a . . . a a . 4. a . t . a . a a 5. r a . a a . a 16 a a a . a a a a a7. .
12345678901 23.f5678901234567890r 234567A901234567A90t 234567890r 234567A90r2

a a a a a a a'a a a

t 2 r REEL trUilBEF TSSOCIATED IITH DSNAiIE r C .
aaaaa araao

. a. a. e o..l o a a.. o r o oQo. o a r. r r o3r o... a r r.4r.. r.. o o r 5r 4.... r rr 6r a a.'.. r o o?r r
12345678901 234s67A9012345678901 234s57A90 1234s67a90 r 234s67890r 23456789012

FASTOP - EXECUTION . SOP{JCL'
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SOP XAJOR ANALYSIS AND OPTIMIZATION OPTIONS
OPTTON 6

SUBSEOUENT PASS
COMMUNTCATION FFOM FOP TO SOP

COMIIUN I CAT I ON FROM SOP T O FOP

STTFFNESS OR FLEXIBTLITY APPROACH

a a a o a a a a.lr aa o. a.aa2a.a.. a. a a3.. aa o a a ra 4a. a a a ao a !5r a aaa ar aa6' ott t' )"'l"

t 23456-tlso I 2 3455 789 o I 234s67 89 0 I 234 s5 7890 I 234s67A90 t 234567890 r 23456789012

+ t,i+t t*lt *+la***'}*:3*++jl*+*
+ ACCGTNTING INFORHATION +
*+lt**t + **ti * t *a + ltl :] * r+ *'|tt

........o.............o.................oo.........o...............!....

a'
. JOB CARC . PROYIDED BY THE USEF '
. EXECUTION TIFEI PRTMED LINE ESTIfT{ATESo ACCOUNTTNG .
. DATAI AND CTHEF PERTINENT INFORiIATION '
a'
a a aa a aa a a a a aa o t a a aa a a aa a a aa a a ' 

o "t ' 
! t o' o " 

t't t t 
" " 

o t" 
" 

o t .. ..t 
'o 

t l !" 
'

++++t *+* *++* t++ttttt * e t; ttt
* SPECIAL INS'RUCTIONS *
t+* r3 t tt :; rl ** t ** ** * ri***:t+ *.t'i

aaaoaa

BilMENTO PLEASE HCTJNT REEL E IA ' ' SAVE SCOPE FILE I''EIITAPE'
aa aa a a

OMI'ENT. PLEASE I'OINT REEL O IB ' ' SAVE SCOPE FILE NEIDATA'
aaaaaa

COIiMENT. PLEASE PCUNT EEEL c 2 ' '
aa a a a

CO!]IMENT. PLEISE IIOUNT REEL . 3 . '
araaa

COutlENTo SAVE SCOPE FILE TAPEOI.
COMMENTo SAvE SCCPE FILE TAPEO9o
COMMENTT OUTPUT DATA SET NAME TEX FETIREV DEST VOLUME

oaaaa

COl.{itENY. -- r A . 7 VAULT
aaaaa

coMitENTr -- . B . 7 VAULT
aaaaa

++'t** *+** ++ *+l!* *t t tl * t !t* :tt *
+ JOB CONTROL LANGUAGE +
* +* + t t **'r * t* :3* t* *+ti+ tl*+t *

a o a a a a a o . I a a a . a o a a a 2 t a o a a a a a I 3 a a a a a a o o o 4 0 a a a a o a o o 5 a . a a a a a o a 6 t t 
' 

! 
' 

t I r O 7 r O

I 2345678901 2345678 gOt234567 A90 t 234567890 1234567890 t 23456789(, I 2345674901 2

FASTOP - EXECUTION - SOP(JCLI
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aaaaaa

EOUESTTOLDTAPETHIo PLEASE MOUNT REEL r lA . .
aaaaaa aaaoaa

HilENTo LABELTOLDTAPETRTL=3FASTCF.SOP.D75O3O$rill=OLDPLTT=999rVSN=. lA ro
OUESTTNEITAPETH!. FLEASE MCUNT SCRATCH TAPE AND SAyE ......

Olrlt{ENT o LA BEL r NE UT APE r W r L=lEF AST OP .S OP . D75O3O5r Itl=NEIPL r T=999.
YBR r I NFUT r UFDFC FT .

ErtND TUPDFORT.
OPYBR T I NPUT TUFDDATA O

TINOTUPDDATAT
DATE rP=CLDTA FE r lr=NE lT APE r I =UP DFORT r C= I NPFORT r U .

TN 1 != I NPFOFI T r B=UFDLGC I OPf,= I r LR r pL= 5OOO OO.
IIND oOLDTAPE.

OPYBF r OLOTAP E TOLDFOFIT .
COPYBF TOLDf APE TOLDLGO.
EI I ND'UPDLGC .
EItrND TOLDLGC.

COPYL TOLDLGO TUPDLGGT NEIILGO.
ETT NO'NEhTAPE.
OPYBF r NEITAPET NE IFOF T.
EI'TND TNETLGO'

COPYBF rNE ILGG r NE ITAPE.
REI INO TNEILGO.
UNLOAD r OLCTAPE.
UNLOADTNEITAPE. ......

EQr'TESTTOLDDATATHIo PLEASE taOuNT REEL . 1B . .
aaaata aaaaaa

fiENTo LABELTOLDDATAeRsL=!FASTCP.DATA.D503OirI{=OLDDLs T=999r VSN=. lB ..
REOUESTT NEIDATAT HT O PLEASE i,IOUNT SCRATCH TAPE AND SAYE . . . .. .
COMIIENT. LAB EL r NEIDATA T I r L=5F ASTOP. DATA oD5O3O A; M=NEIDI- ; T=999 o

UPDATE r P=OL DOATA r N=lrEllD ATA r [ =UPDOAT A r C= I NPDAT A o D r U r L=F o

UNLOAO'OLDOATA O

UNLOADTNEIDAfA.
REIINDTINFDA'A'

aa.aa.o.rla..aat...2.aa...orr3.oaa...o.4oa.....rr5r.a....ro6oaaa.aoro7oo
t 2345678 9 0 I 23456?89 0 r 234s67890 r 234567890 I 234567A9 0 t 234567 890 I 234 567E90 I 2

aaaaa

REOUESTTTAPEOETHIo PLEASE MGUNT FEEL . ? . .
aaaaa aaoaa aaaaa

COMilENf. LABELrfAPEOSrflrL= ' C ..u=UNITOBTl=999rVSN= .2. .
REHINDTTAPE0S. ..... ""'
REI I ND rFLOB 0 I TFLOSO 2 rFLOS03 I FLOS 04 r FLOSO 5.
COPYBF r TAPEOB rFLO 8O I .
COPYBF r TAFEOS r FLO8O2.
COPYBF r TAFE 0 8 rFL 08O 3.
coPYBF TTAPEO E rFL 0 804.
COPYAF TTAPE0 8 rFL08O5 .
UNLOAOTTAPE0ST

aaaaa

REOUESTTTAPEICTHtT FLEASE i{OtrNf REEL . 3 . .
aaaaa

a. a. ... r r l. a o a o .. so2..... r. oo3. .......o4o.... a.. o5. a a !. o.."6o..... co o7..

123456?AgOl 23456 7890 I 2345678 90 I 2 34567890 r 234567A90 I 234567890 I 234567890 l2

FASTOP - EXECUTTON - SOP(JCL,

332



.. a.. o a. a l a a. a. a a.a2t.. o... a .34 ..... ...4a a... . a a o5" " ' o ' tt 6t o o 
" " "7"

t234567Aeol 234s67e90r 234s67E901 2s45678901234s67E90 I 234s67890 I 2345789012

aaaaa tt"'

COMMENT. LAEEL.TAPEIOIFITL=. D. 'M=UNITIOTT=999OVSN= ' 3 ' '
REIIINDTTAPEIO. ..... o"t'
REIINDTFLI0Ot.
COPYBF iTAPE I 0 rFL 1 CO I .
VNLOAO rf APE I 0 r

LDSEfT SuESf=O YERLA4-C vEFLAY o

iIEILGO r I NFD ATlr PL=sOOOOO .

REOUESTT TAPE0 I rHt . ..... PLEASE MOUNT SCRATCH TAPE AND SAVEo

COMtTtENTT LABELTfAPE0IT{lrL= o A o rM=uNIT0lrT=999r
RETINDTTAPEOI" a a aa a

REIt NO rFL0lO I rFL0 t 02'FLOt 03 rFLO I 04 t FLO t O5'
COPYBF rFLOI O I TTAFEOI .
coPY BF rFLO 1O 2 r TAPEO I o

COPYBF'FLOl O 3 r TAPEO I .
COPYBF rFLO lO 4r TAPE0I .
COPYAF TFL 0 I 05 r TAPE0 I o

UNLO AD TTAPEO I .

REOvESTT fAPE09 rHI . .... . PLEASE HOUNT SCR ATCH TAPE ANO SAVE o

COI4MENT. LABELTTAPEO9.ttL= . B . tM=UN!TO9rT=999o
REI' tND TTAPEO9 . aaaaa

REtrI ND rFL09O I rFLO902rFLO903 rFLO9O4 rFLO9O5rFLO9O5 o

COPYBFTFLO9O I r TAPEO9.
COPYBF 'FL 09O 2r TAPEO9.
COPYBF rFLO90 ! r TAPEO9.
COPYBF TFLO9O 4 TTAPEO9.
COPY BF rFL 09O 5 r TAPEO9 o

COPYAF rFL0906r TAPEO9 o

UNLOADTTAFEO9T

EXIT.
DMPr OO0l 0O r 237lOO o

aaaaaaa

o EOR o END OF JCL CARDST END OF RECORD. FORTRAN UPDATES FOLLOIo
o!aa a oo

o

aaoaaoaaaoaaaaaaaaoaaaaaaaaaoaaaaaaaaaaaaaaraalaaaaaaaaaaaaaaaaaaaaaa"'

o FOFTRAN UPOATES '
a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a t a a a a a a a a a a a a a o a t a a a a t a a a a a at 

'

a

aaaataa

r EOR . ENO CF FOFTRAN UPDATES. END ffi RECOFID. DATA UPOATES FO-LOIo
aaaaaaa

a

aaaaaataaaaaaaaaaaoaaaaaaaaaoaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

r CARD DATA . USE TCOi'PTLE CASEXXX CR APPROPFTATE UPOATES '

.. a a o r...1. a... ... a?a a.4.. o r.3r t.... r o r4r o... . o o o5t ' a o " o r t6t " t ' o tt tTt '
1234567A90123456789012345678901234567890L234567A9012345678901234567A9012

FASTOP - EXECUTION - SOP(JCL)
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a o. o a o a.. t a a a a. a a..2..... .. ..3a t a. .. .. 04a.. a r. a a.5o a .a a a a. a6a . a. r. aa.?. a
I 23456 7E9 0 r 2 345678901 2345678901 23456 ?990 t23456?890 I 234567{,90 I 2345678190 I 2

. TF CASE IS TO BE CHANGEO BEFORE EXECUTING. .
aaaoaaaaaaaaaaataaaaaaaaaaaaaaaatootaaaaaaaaaaoataaaaaaaaaataaaaaaaaa.aaa

aoaaaao
r EOF r END OF DAfA UPDATES. END OF RECORD. END OF INFORIATTON.
aoaaaaa

:l***t*t:i t+';t*a *t*l* t+t+:f **
r FooTNorEs *
*,lrl tlt*t* + '}:l* at+** l*** *ttrt *

aaaaa

r A , SOTOSOOPXXOPPPPPP (DSIO - OUTPUTI SCOPE FILE TAPEOI I
aaaaa

aaaa a

o I o SOTOFOTPXXoPFPPPP (OSIO - OuTpi,rT, SCOPE FtLE TApEOg
aoaaa

aaaa a

. C . SOTOSOOFYYTPFPPPP (DSIO - TNPUTI SCOPE FILE TAPEOA
aoaaa

oaaa a

o D o FoToSo'PZZoPFPPPP (osto - INPUTI scopE FILE TAPEIO
oaaaa

aaaaa aaaaa

c 2 o REEL t\UI{BEn TSSOCIATED ttTH DSNAME r C .
taaat aaaaa

aa a a o a a t o a
O 3 T REEL NUiIBER ASSOCIATED UITH DSNAHE. D .
aa a a a a a a a a

a a a o a r o o r I a a a a a a a a o2 a a a a a o r o o 3 o a a a a . o r o 4 o a a a a a a a a 5 a a a o a a o o o 6 o a a a a . a a r7 a a

12345678901 23456789 0 r 2345678901 234s67890 I 234s67890 I 234567A90 I 234s6?a901 2

FASTOP - EXECUTION - SOP(JCL)
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FOP IIAJOF ANALYS! S AND OPT IIIIZAT ION OPTTONS
OPTION 7

PEFFORtt VIBRATTON ANALYSIS
OO NOT PERFORII FLUTTER ANALYSTS

DC NOT PERFORM FLUTTER OPTIIIIZATION
( rI TH PLOTT INGI

a a a.. o . r o l. a a o. a a a a2. a a. a. o ..3. a a a r .. or 4r a a a. a r r r5. aa a a a. r o6r a a a a o aa oTa a

tZ345,6'tbgot 2 3456? E 9OL23456'1 690 I 2 34567490 I 234s6789O t 234567A9 O I 234 567890 I 2

*****+*t* :} *r* * r+ t**r!* +r*+*
* ACCOUNTING INFORIiATTON '****i*****:| I +lt i:; t +*r * *:}..**

aa

a

a

a

a

o

aa

aaaaaa aaa aaaaaaaaaaaaaa aa aaaa aaa aa aaaaaaaa

JOB CARD PROVIOED BY THE USER
EXECUTTON TtrMET PRINTEO L
DATA, AND CTHER PERTINENT

aaaaaaoaaa aaaaa aaoaa aaaaaaa

INE ESTIXATEST ACCOUNTING
I T.IFORI{ATION

a

a

a

o

a

a

!aaataaaaaoaaaooaaaaataaaaaataaaaoaaaaoataaaaoaoaaaaaaaaaaaaaaaaaaoaaa

++**++a*rlrlt '}l*ttl} ta+**t *';+
* SPECIAL TNSTRUCTIONS *
*+'3t:;a:* r t*f t] *tt *ttt;*lt;*'t*

aaaaaa

OMHENT. PLEASE TGUNT REEL O IA ' O SAVE SCOPE FILE NETTAPEO
aa aa a a

OMMENT. PLEISE }CUNT REEL . IB . . SAVE SCOPE FILE NEIDATAT

COiltrlENT o

COMMENT.

COlrttlENT.
COIIMENT.

COMltl ENT.

COMt4ENT r

FLEASE ilCUNT

PLEASE IICUNT

SAUE SCOPE F
OUTPUT DATA

aaaaa
rA.
aaaaa
.8.
a a aa a

REEL.2..
ataaa

REEL.3..
aaaaa

ILE TAPEIT.
SET NAME TFK FETIREV

7

7

DEST

VAUL?

VAULT

VOLUHE

aaaaaa
.24.
a aaaaa

aaatao

o3A.
aaaaaa
r4A.
aaaaoa

** *:31 **:t* *:l t'} t*tia****** +* +
r JOB CONTROL LANGUAGE t
+++:i+*t+ ttt *a tt,l tt++tl ,l++**

aa a a. a o a a l a a t a a aa ao?a aa a a a a a aSa a. a a r o or4o a a. a a a a aSa a a aa a r o a6a a a a aa at aTt'

12345G7690t 234567890t 2s4567 89012345678901234567E90 I 234567E901 234567890 I 2
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aaaaoa
REOUEST'OLDTAPE,HI. PLEASE I{OUNT REEL . TA . .

aaaaaa aaaroa
COMMENTo LABEL TOLDfAPETRTL=$FASTCP.SOP.D75O30$rII{=OLDPLTT=999r VSN=r lA . o

aaaaaa
REOUEST,NEITAPETHIO PLEASE i'GJNT SCFATCH TAPE ANO SAYE
COl,ll,!ENT. LABEL rNEIT APE r Il rL=tF ASTOP . SCP. D 7503O $r ti= NEllPLr T=999 .
COPYBR T I NPUT T UFDFGFT'
REIINDIi,POFOFT "
COPYBR r I NPUT TUPDDATA.
REh'IND,UPDDATA.
UPDA TE r P=CLDf APE r N=NEIT AP E r f =UPDFORT rC= I NPF ORT r U r
FTN r I=l NPFORT r B=UPDLGOT OPT= I r LR r PL=500O OO.
RE. I NO TOLOTAPE r
COPY BF TOLDTAPE rO LDFGFT .
COPYBF TOLDTAPE TOLDLGO .
REIIND,UPDLGOI
REIIND oOLDLGCo
COP YL r OL DL GO ! t, PD L G C r N E rL G O.
REU I ND INE ITAPE 'coPrEF, NE r?APE rNE IFORT o

REII NO oNEILGO o

COPYBF TNEILG C T NE I TAPE O

RE,l I NO TNETLGO .
UNLOAD.OL DTAPE.
UNLOAD 

'NEITAPE.
aaoaaa

REOUEST,OLOOATA,HT. PLEASE MOUNT REEL T IB ' '
aaaaaa aaoaaa

COl,tiilEN T. LABEL T OLDDATA T R. L=3FASTOP. O ATA o O5O3Ol r t4=OLDDL T T=999 e VSN =1 l B . .
aaaaaa

REOUESTTNEUDATATHIT PLEASE Ii1OUNT SCFATCH TAPE AND SAVE
CO MiaENT. LAB EL rNE IDATA T I r L= SFAS TOP r D AT A r D5O3O 3e ttl=N EIICL I T=999 r

AT E r P=CL O DA TA r N=NE ID ATA r f =UPDDAT A r C= I NPD ATA r Dr U r L=F r
D TOLODA fA.

UNLOAD TNETOA TA r

. a a . a . o . o I a a a a . a . . a 2. a a a . o . . o 3 " r a a a . o . o 4 r . a o . a o o o 5 o a a a . . . . o 6. a ! o . a o r o 7 o r
I 2345674 9 0t 234s67890 I 234s578901 234s6 7E90 t234567690 r 234567890 t 234567A90t2

aaaoaa
FEOUESTT TAPEIT oHl . PLEASE l.lOUNT SCFATCH REEL AND SAVE. o 38 .

ooaaa aaotaa
COMMENT. LABELTTAPEIJe.rs!= r A . rM=tvNITlTrf=999.

aoaaa

a aaaa

REOUEST' TAPE05. PLEASE MOUNT REEL . 2 .
aaa aa oaaaa aaaaa

COI{MENTo LABELTfAPE05TRtL= r D. rl{=vNITO5rT=999rvSN= c 2.
REUINOTTAPEOS. . .. .. . o...

a a a t a o a a a I a a o a a a a o a 2 a a a a a a a a a 3 a a . a a a a a a 4a . a a a a a a a 5 a a o a a a o o 16 r o a a a a r o r 7. r
1234567A9 0l 23456 7890 1234567890 1 234567890 I 234567890 t234567 890 I 234567A90 I 2
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. . . . .. a a . I o a . . . a a a a 2. . . . . o . a . 3. . . r . D . . . 4 a . . . . a r . a 5 a . a a a a a o . 6 t a a a . . a a a7 a .
t234567A9 0r 2 3456 789 0 I 234567 890 I 234s6 7890 I 234s67890 r 2 34567890 I 234567890 I 2

COPYBF TTAPEO 5 rfL 0 50 t .
COPYBF TTAPEO5 rFLO 5O 2.
COPYBF r T APE05 oFLO 5O3 .
COPYBFT TAPEO5 rFL 0504 .
COPYBF oTAPE0 5 rFL05O5.
COPYBF TT APEO 5'FL 0 506.
REII NOTFL05O I rFL0502rFLO5O3 rFL0504 rFLOSO5rFLO5O6.
UNLOADTTAPEO5'

REtINDTTAPE0S. aaaaa aaaaaa

o2H.
aaaaa oaaaaa

REOUESTTTAPE0STHIo PLEASE MOgNT REEL . 3 .

a aa a a aa aa a

aaaaa aaaaa

COMMENT. LABELTfAPEOaTF.L= . E . rM=UNITOETT=999rVSN= . 3 .
COPYBF. TAPEOg rFL08O I r
COPYBF rTAFE 0 E rFL 0EO 2.
COP VBF rT APEO E r FL 0803 r
COPYBF oTAPE0 E TFLOEO 4.
COPYBF. TAPEOS TFLOSO 5.
COPYBF r T APEO I TFLOEO6 .
COPYBF r TAPE0 8 rFL 0 €07.
COPYBF I TAPEO € rFL O8OE.
REYI ND rFLOS 0 I rFLO 802 rFLO 803 rFLO 8O4rFLO8O5r FLO 8{}6 r FLO 807 r FLOSO E r
UNLOAO; TAPEO6 T

LD SE T r SUB ST=O VE R L A4- C VE FL AY.
NETLGO r I NPOATA rPL=50 O0O.

aaaaaao

. EOR r END OF JCL CARDS. ENO OF FECORD. FORTRAN UPOATES FOLLOI.
aaaaoaa

a

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaataaaaaaaaaaaaaaaaaalataoaaaaaaata

r FOFTRAN UPDATES r .
aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaoaaaaalaaaa

a

aaaoaaa

. EOR r END CF FGFTRAN UPDATEST END OF RECOROo DATA UPDATES FO-LOI"
aaaaaaa

a

aaaaaaaaaaaaaaaaaoaaaaaaaaaaaaaaaaaaaaaoaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

. CAFID DATA . .JSE *COfilPILE CASEXXX CF APPROPRIATE UPOATES .

. fF CASE tS TO BE CHANGEO BEFORE EXECUTINGo .
aaaaaaaaaaaaaaaaaaaaaaaataaaOaaaaaaaaaaataaaaaaOaOaaaaaaaaaa!aaaaaaaOaaa

aaaaaaa

r EOF . END OF OATA UPDATESo END OF RECORD. ENO OF INFORI{ATION.
aacri aa

,i+**+ *** 'i:3****lt **l+* t|i*tF+
+ FOOTNOTES *
*+ttl* tti t+ttlta+atlt*t+ t!tt tt

a a a a a o o o . l a a a a a a a a aZa a a a. . a a a 3. a a. a ... r 4r a a a a a o o o5 o a a a o a o a r6a a aa a. oo oT a a

123456789012345678901234567890t234567a90123456789012345678901234567890r2
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' ' o t t a o a . I a a a a . { t a a 2 a . a . a . . . .3 a . . . . . . . a 4 a a a . . a . a .5. . o a . . a a .6. o . . o . a . .7 ) a
12345e7A901234s67A90 I 234s67a901 23456"a901234567890 I 234567A90 t234567A9012

aalaaa aaaa!

o 2A o fNPUT TAPE o 3 . lS NOT FEOetrFED tF KLeEl26l = O (ITEH 6 IN FOp).
a Oa a a a t a a a a

aaaoaa

I 28. OELETE ALL CARDS ASSOCIATED IITH SCOPE FILE TAPEOa AND DsIo FtLEs
.....r FLOSNN (NN = OI To o8I IF THIS IS THE FIRST PAss IN FoP(XLUE{26t = Ol.

aaaa a a
o 3A . DELETE THIS STATEMENT tF THE USER OOES NOT DESTRE To SAVE yHF
...... YIBRATION RESULTS ON TAPE. \

aoaaaa
o 38 . DELETE ALL cARDs AssoclATED IITH scopE FrLE TApEr? rF.....o VIERATION RESUL?S ARE NOT TO BE SAVED ON TAPE.

aa a a a a
r 4A . IF CALCCIIP PLCTTING IS CALLED FOR, (|(LUEV(2| = 2t ITEM B
r..... IN AYAUI SAVE IHIS DATA SET FOR pLOTfING.
aaaaaa

oaaaaa
o 48 o DELETE THIS FROCEOURE IF CALCOi{P PLOTTING tS NOT OESIREDT
.r.... (KL|JEv(2, = Olo

INPUT TAPES

a aa o o

e D . SOTOFO.PYY.PPPPPP (DSIO)
aaaa a

aaaaa
o E . FCTOFOoPXI.PPPPP (OSIO)
aoaaa

SCOPE FILE TAPEO5

SCOPE F ILE TAPEOS

aaaaa aaaaa

. 2 . REEL trt iiAER ASSOCIATEO :ITH OSNAHE r D . .
aaaaa aaaaa

Oaaa a aaa aO

. 3 o REEL NUITBER ASSOCIATED IITH OSNAT'|E o E . .
aaaaao lrr oa

a a a a a o a a a I a a a o . a a a a 2 a a a o o a a o o 3 o a a a a r r o r 4 r a a . a . a r r 5 a a a a a a a a o 6 r a a a a a c o c7 o c
1234567A9 0 I 2345674901234567 a90t 234567890 I 23456789 0 t234s6?A90 I 234567A90 r 2
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a. a a. a.. o I o a. a a a a aa2..a. a a. a.3.. aa.. t r o or. a a. . r o 150 a o t ..r o o5t "' " 
t o t7 t'

I 234s 67a 90 t 2 34s6?e9 c r 234567A90 r 234567E90 I 234s6?890 I 2345671390 r 234567890 I 2

OUTPUT TAPES

aoaaa
. A r VIERAToPYYoPPPPP (FSIO'
aaooa

aaaaa

O B r PLOT.PYY.PPPPPP (FSIOI

SCOPE FtLE TAPEIT

aaaaa

INCLUDE APFROPFIATE JCL FOF SAVING THE PLOT IIfORIIATION'

a a. t. r o o r l. a. a. a..a2a. a a.. t t t3t " 
o 

' 
t o t o 4t t t 

' 
t 

' 
o t o5t 

""' 
o ot6t 

" " 
t ttt?t'

I 23456789 0t 234567 e9 o I 234567 I 90 I 23456?490 I 2345 67A90 123456"690 r 234567490 I 2
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FOP I4AJOFI ANALYSI S AND OPTIII IZATION OPTTONS
CPTION 8

OC NCT PEFFOR',I V I ERAT tON ANALYS T S
PERFORM FLUTTER ANALYSIS

DC NOT PEFFORM FLUTTER OPTIUIZATION
( TITH PLCTTING)

..... a . a.1. o.. a a...2..... a. ..3r a.... . ..4a r a a.....5r a r o a. a a a6a a a a a..a.7a.
t23456749 0l 234567890 I 234s67 89 0l 234567A90 I 234557890 I 234567890 I 234557A90 I 2

***** **r;**:l13**+++* t+* *t+**
* ACCOUNT ING I NFORUAT I ON ,t
**+*** !t'l l r|r; t** ** ***** *:l ** *

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaraaaaaaaaaooa

ta

. JOB CARO
a

a

a a
aoataaaaaaaaaaaoaaaaaaataaaaaaaaaaaaaaaoaaaaaaaoaaaaaaaaaaaaaaaaaaaaaaoa

't+r ri* **** ***+ *** + ** +t**+,;*
* SPECIAL INSTFUCTIONS t
+*i+t rlt+ t 'l+*+ttt ttltl 'l++tt

. PRCVIDEO BY THE USER .
EXECUTION TIME, PRINTED LtrNE ESTtTiATES, ACCOUNTING .
DATAT AND CTHER PEFTINENT INFORMATTON

CO'IMENT. FLEISE

COI'MENT. PLEASE

COHMENT.

COflMENT.

COI{MENT.

COMMENT.

COMIITENT.

co[|itENT.

aaoaaa
T,OUNT FEEL . IA t

aaaoaa

HOUNT REEL . IB .

SAYE SCOPE FILE

SAVE SCOPE FILE

NETTAPE.

NEIDATA.
aaaa aa

PLEASETCUNTFEEL.2..
aaaaa

PLE ASE I,CaIiT REEL . 3 . .
aa aa a

SAVE SCOPE FILE TAPE3I.

OUTPUT OATA SET NAT'E 
'FK 

RET/REV
aaaaa

.A.7
aaaaa
.Bc7
aaaaa

DEST

VAULT

VAULT

VOLUtt{E

oaaata
t2A.
atoata
.3A.
oaaaaa

aaaaaa
.3D.
aaaaaa

aaaaaa
o3A.
aoaaaa
o4Ae
aaaoaa

**+** tt+** !t:l t * *l I rt *+ *:l +t*!i*
* JO8 CONTROL LANGUAGE *
!f +t*rt ri+*:t 'lt rl*+rl+*lt** l**f *

a a a a t a a a o l a a a a a aa aa2 a a a a a o r r e3 a a. a a o . . o4a aa a a . o o o5a a a a a r r r 16a a o a a r o r o7o.
1234s67E901234567890123456789012345678901234s67A9012345678901234s6769012
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o a... a.. a l a a. a a t a at 2.. a a.. o a a3a a. a a a...4.. a. a t. '.5t " ' o t " ' 
6t 

" 
t t ' " '7 "

t 2345670901 23456?S9ol 234567A90 I 234567890 1234567A90 I 234567890 r 234567A9012

aaaaaa

EOUESTT OLDf APE rHI r PLEASE tIOUI\T REEL o I A o t
aaaaaa

OMiIENTT LAB EL TOLDTAPE rR r L=3F AS TOP. SOP. D75030 3 r M=OLDFLT
aaaaao

T=999rVSN=o lA ..
aaaaaaREOvESTTNETTAPE'liI. PLEASE MOUNT SCRATCH TAPE ANO SAVE

OMMEN Tr LAB EL TNEITAPE r I r L= :EF AST OP r S OPo D75 O3O !E r |l=NEIIPL r T=999 .
OPYBRT I NPLf T..PDFORT o

EIINOTUFDFCFTo
YBR r I NPUT Ti"PDOATA r

RETINDTUPODATA'
DATE r P =OL D T AFE I N=NE IT APE r I =UPDFOFT T C= I NPFOEIT r u r

TN r I= I NFFORT r B=UPOLGO r OPT= I r LR r PL= 5OOO OO o

EUINDTOLOTAPEo
COPYBF TOLDTAPE r CLDF CFT.
COP YBFrO LDTAPE r OLDLGC .
REI I ND I UPDLGO r
REI I ND TOLDLGtr .

YL TOLDLGO r UPDLGC r NEILGOT
Er INO rN E fTAPE r

COPY BF TNEhTAPE TNEIFCFT r
REI I NOTNEILGO o

COPYBF r NE ILG C rNE IfAPE .
RET I ND 

'NE 
TLGO '

UNLOADTOLDTAPE o

UNLOADTNETTAPE.
aaaaaa

REOUESTTOLDDATATHI. PLEASE MOUNT FIEEL . lB . .
aataaa aaaaaa

COHI{ENT. LABELTOLDDATATR rL=SFASTCP.OATA.D5O3OSTH=OLODLoT=9991VSN=. lB r.
REOVESTTNETDAfATH!. PLEASE MOUNT SCRATCH TAPE AND SAVE 'o""
CO Ml,tE NT. LA BEL r NEttD A T A r t r L=3F AST CP r D AT A. O5O 3O 3 r lt=NElrOL r T=999 r
UPOATE e P=OLD DATA I lr= trEtDAT A r I =UP DOAT A r C= I NPDAT A r D r ri I L=F o

UNLBAD TOLDDATA .
UNLOADTNE}OATA'
RETINDTINPOATA.

REOUESTTTAPEI?rHI. PLEASE

COMITENTT LABEL'TAPEI7lR;L

REQUESTTTAPE3ITHI. PLEASE

COMMENT. LABELTTAPE3ITRrL

aaaoa

MOr.Nf REEL . 2 ..
aaaaa aaaaa

= o D . ,it=uNIf l7r7=999rYSlE
aa a aa

aaata
MOUNT REEL o 5 ..

aaaaa aaaoa

- 1 A o r|4=UNIT3tt7=999rVSN=
aa a a a

aaaaa

c2o
aaaaa

aaaaa
o3o

aoaaa

aaaaaa
o2F3o
aaaooa

aaaaao

.3C.
aaaaaa

LDSET r SUB ST=O VERLA4-CVERLAY o

NEITLGO rI NPDITI ;PL=50OOO.

.. a.. r.. o lt. a a. . o oo2... aa oo o r3a o. a a o r r o4. a a a a r o. o5.4.......6..aa.. oo o7t '
t234567A90123456?890 I 2345678901 23456?49012345678901234557E90 I 23456?A9012
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a . . a . a . . a l. o a a a a a ) a 2a. a . a a a . a 3 r a a t o r . o . 4 o a a a a . r r r 5 o a a a . a r o o 6 o a a a a . o r r 7 r o

12345678901 234s678901 234567E901 2s4567E90 I 234567f'90 I 234567A90 I 234567d9012

IJNLOAOTTAPEITT
UNLOADTTAPE3IT

aa a aaa

o3Do
aaaaoa

aaaaaaa
o EOR o END OF JCL CARDS. El{O CF RECORD. FORTRAN UPDATES FOLLGIT
a a aa a a a

a

tataaaoaaaaaaaaaaaaaaaoaaaaaataaaaaaaaaoaaaaaaaaoaaaataaaaaaaaaaaaaaaoaa

. FORTRAN I,POATES. .
aaaaaaaaaaaaaooaiaaaaaaaaaaaaataaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaattaaata

a

otaaa aa

. EOFI O ENO OF FOFTRAN UPDATEST END OF RECOFID' DATA UPOATES FOLLOT'
aaaaaaa

a

aaaaaaaaaaaoaaaataaaaaaaaaaaaaaaaaaoaaaaaaaaaaaaaaaaataaaaaataaaaaaaaaao

r CARD DATA - LSE *COHPILE CASEXXX CF APPROPRIATE UPCATES .
. IF CASE IS TO BE CHANGEO BEFOFE EXECUTING. .
aaataaaoa!aoaaaaaaaaalaaaaaaltaaaaaaaaaaaaaaataaaaaooaaaaataaaataaaaaaaa
laaaaaa
o EOF r END OF DATA UPDATES. END OF RECORD. ENO OF INFORT{AIION.
aaotaat

*** 3:l+*:l * *+l tt *,l I t I **t****
r FooTNOrES r
***a* * *:;'l * r|:i* |}*** * I :i t ** *:i*

aaaaa, aaaaa
.2A. INPef fAPE c 2 o lS NOT REOUIRED IF IN = lr tN=l (!TEH 5 IN AFAlll
aaaaaa aaaaa

INDICAIES THAT THE VSER IS SUPPLYTNG VIBRATION DATA IN CARO FORHT

aaaaaa

r 28 o DELETE ALL CAFDS ASSOCIATED IITH SCOPE FILE TAPE17 IF IN = 1r
a ot t o a

aaaaaa aaaaa

o 3A . INFUT TAPE r 3 o IS REOVIREO OTq-Y IF LC(22I = I (ITEI, 4 IN AFAMI
aaaaaa aaaaa

LCI2ZI = I INDICATES THAT A PREYIOUSLY GENERATED SET OF
AEROOYT\AXIC l}\FLUENCE COEFFICIENTS (AIC, IS BEING SUPPLIED
ON TAFE.

aaaoaa

o 38 . DELETE THIS SfATEI'IENT IF THE AIC ARE NOT BEING GENERATEO AND
..t... SAVED IN THIS FUN.

. a a.. o r..la a a a a a a.a2a a a a... . o3. a a a.....4. a a. o. o..5. a aa a... 16r a.a aa c..? oo
1234567890r 2345678901 234567890 r 234567890 l 2345678901234567 890 t 234s67A90t2
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a.. o a a aa . l. a. a. " t '2' i ' " " 
o '3o " " " "4" " 

o " "5" 
t 

" 
t ' rr6" o" o 

" '?t'

t?3456?A9ol 23rrs6?8 got23456789O1 234567A9O1 234567A9O1234567490123456789Ot2

:';;'] ," r^arrousLy sAvED Arc's ARE Nor BErNG suPPLtEo To THE PRoGRArtlr

..... O ILCI2ZI OTHER THAN +II' CHANGE THE PARAMETERS ON THIS CARD AS

FCLLOTS'
tF AIC'S AFE TO GENERATED AND SAVED REPLACE THESE TUO CAROS

ASSOCIATED IITH SCOPE FILE TAPE3I TITH THE FOLLOIING TTO CARDS.

REoUEsToTAPE3IIHITPLEASEMoUNTScRATcHREELANDSAVE.

aaaao

COfrrttENT. LABELTTAPES1r{r L = o A ' tM=tJNIT3lrf=999'
aa a a a

IF ATCTS ARE TO BE GENERATEO BUT NOT SAVEO ELII'IINATE THE TUO

CAFDS ISSOCIATEO IITH SCOPE FILE TAPE3I'
aaaaaa

O 30 O IF AIC'S ARE TO EE GENERATED BUT NOT SAVED ELII'IINATE THIS

.....o INSTRUCTIONo

aaaaaa

o 4A . IF CALCCITP PLOTTING IS CALLED FORI {LC(r4l = t IN AFA}llr

.....o SAVE THIS OATA SET FOR PLOTTINGT

INPUT TAPES

aaaaa

.Ar AtCTPPPPP(FSIO' SCOPE FtLE TAPE3I

aaaaa

aaaao

. D . VIERAT.PXXoPPPPP (FSIO)
aaaaa

SCOPE FtLE TAPETT

SCOPE FILE TAPE3I

aaaaa ""'

c 2 o REEL NUMAER ASSOCIATED UITH DSNAII{E ' D ' '
aaaaa "t"

aaaaa 
t""

.3. FEEL NUi4BEF TSSOCIATEO IIITH DSNAME ' A ' '
aaaaaa ""'

OUTPgT TAPES

aaa a o

.AoAICoPPPPP(FSIO)
aaaaa

... a. o o o r la a a. a o o..2a... a r o o o3r. a... .c.4o o... o. o.5r " "' o ro6t ' o"' ltt?t'

1234s678901234s5?89012345678901234s674901?345678901234567E90r234s6789012
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" t 
" " ! ' I t t t t a ' a..2. t. o a. a . a3a .... . r a.+a .. . . a. . .5 a. . e . a . a.6J o. a. a a a a?. a12345678901234557890 1234567e901 23456?8901234s6?69012,3+567890 125a56?890 l2

ta t a t
o8.
aaa a a

rNcLuDE APPR0PFTATE JcL FoR sAytNG Tt{E pt-or tNFoRttATloN.

" " ' r r r r l t " t ' t o I c2. o a. a.. o .3. a..4 a r o.4r r . a. . r a r5 r a. a.. o o o6r. a, . a o r e Z o o1234567A90 12345678901 ?34567a901 234567890 1234s57E90 t234s578901 e34s67890t2
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FOP ft|AJOR ANALYSIS AND OPTIMIZATION OPTIONS
OPTIONS 9 AND IO

PEFFORI,| ERAf tON ANALYSIS
PEFFORM FLUTTER ANALYSIS

A) PERFORilt FLUTTER OPTITiIZATION
oFl

B, DC NCT PERFOFM FLI,iTTER OPTIXTZATION
( TII TH PLOTTING'

a a... o r.l l. a a.. .a.a2. o a......3. o.a a. o.o4oa a a a.. r.5ra a ! a.. r16r o aa t. aarTaa

1234567890r234557e90t23456789012345678901234567a90123+s678901234s67890t2

**+$ * I ttl t** I t * +l t t;*tt**t+:i *
r ACCOT'NT ING INFORiIATION *
*rr*** t*i|* **+* l**rt*'|**t*t*

............to.....'..................o.................

a

r JOB CAFO PROYIDEO By THE rrSER
EXECUTION TI MEr PRINTED LINE ESTII'iATESI
DATAT AND CTHER PERTINENT IISOf,IMATTON

aaaaaaaaaaaaataa

a

a

ACCOUNTING .
a

a

a

a

a

aaataaaaaaaaoaaataaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaataaa

+**:it t't**,|+ +t+*atT++* *t***
I SPECIAL INSTFUCTTONS *
t+**+*tt **t *+trlt '}+t**t+++t

aaaaaa

O}4MENT. PLE'SE I'CUNT REEL . IA . . SAVE SCOPE FILE NEYTAPEO
a a aa a a

OMMENI. PLEASE lrCUNf REEL. 18. . SAVE SCOPE FILE NEIDATA.
oa aa a a

PLEASEMOUNTREELc2o.
t o aa a

PLEASEIOTTNTREEL.3..
aaaa a

PLEASEMOUNTREELo4..
aaaa a

SAVE SCOPE FILE TAPEIT.

SAVE SCOPE FILE TAPE3IO

OUTPUT DATA SET NAUE TRK RET/REV

COMI{ENT.

COMHENT.

COMMENT.

COHMENT.

COI{i,l EN T.

COMHENf.

COitIHENT r

COMI4ENT r

aaoaa
.A.
ooaaa
rB.
aaaaa

OEST

VAULT

VAULT

Vq.UME

aaaaaa
c2A.
aaoaaa
o3A.
aaaaaa

r4A.
aoaaaa
o3Do
aaaaaa

aaaaao
o5A.
aaaoaa
r5A.
aaaaaa

7

..... r. o.l a a. o. o t. o2" a a... r ..3. a. a. . o r o4o a.. a ..r o5o o o.a.. . o6o a a. .. r r r7..
I 234567A901 2345678901 234567 890 t 234567890 I 2345678901 2 34567490 I 234567890 I 2
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COHtiiENT o

COT,tIIENTO

COMMENf r

aaooa
.C.
aaoaa
.O.
a a aa a

oE.
a a aa a

VAULT

vArJt-T

VA I,,LT

oaaaa
r4A.
aaaata
o38.
aaaaaa
o68e
aaaaoa

l*++t++*:l *:r a +**+:i lt tt +'l**t
I JOB CONTROL LANGUAGE *
'itt :; * *+** *+l*';*'; + *t tt t+** *
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ooaoaa
REQUEST'OLDTAPETHI' PLEASE MOUNT REEL O IA ' '

aaa tta a aa a a a

COUMENTT LABELTOLDTAPETFITL=tFASTOP.SOP.DT5O3Otrtl=OLDPL.T=999rVSN=o lA..
REOUESTTNEITAPE'HIt PLEASE MOUNT SCRATCH TAPE ANO SAVE
COIaMEN T. LABEL TNETDATA r tl r L=3F AS f OP o DAT A. O5O3O 3r I{=NEIDL r T=999 r
COPYBR r I NPUT r UFDFOFT.
REI IND ItuPDFORT r
COPYBR r I NPUT TUPDDATA .
RETINOTUPODATAO
UPOAT E. P=8L OT APE. N=NE ITAPE r I =UPDFORT r C= I NPFORT r U.
FTN r I = I NPFOR Tr B=UPDLGCTOP T= I r LR r PL=5OOO OO.
REII NO TOLOTAPE.
COPYBF.OLDTAPE TOLDFORT O

COPYBF TOLDTAPE r OLDLGO .
REt I ND TUPDLGC o

REU IND lOLDLGO T

C@YLe OLDLGO TUPOLGO r NEIiLGO.
REIT NO TNEITAPE O

COPY BF T NE h'T APE T NE IFO,RT O

REIINDTNEULGOO
COPYBFTNETLGO TNE UTAPE'
REIINOTNEILGO r
Ufq-OADr OLOTAPE o

UNLOAD TNE TT APE o

aaaaaa

REOUESToOLDDAIATHI. PLEASE IOUNT REEL . lB . .
aaaaaa

COI,IHENT. LABELTOLDDATATRTL=iFASTOFTDATATO5O3OtII{=OLDDLTT=999rVSN=. IB r.
REOUEST! NEIDATATIII o PLEASE MOUNT SCRATCH TAPE ANO SAVE ......
OtlllENT. LABEL TNEtlDATA T tr L=SF ASTOP. DATA. DSO3O 3 r M=NElDl- r T=999.

UPOATE rP=OLOOATA r N= NEID AT Ar I =UPDDATAT C=t NPDATAT Dr U r L=F.
UNLOAO,OLDDATA E

UNLOADT NEIDA fA .
EIINDTI NPDATAO

aaaaaa

aaaaaa
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aaaaaa

REOVESTTTAPEITOHI' PLEASE MOUNT SCRATCH REEL AND SAVEO ' 48 T

aaaaa 
""'O

COItaHENTo LABELTfAPEI?rrrL= . C r rM=r/NITlTrT=999'
aatt'

aaaa. aaaaaa

REOUESTTTAPE3ITHf. PLEASE MOUNT REEL c 4 " r 3C r
aaaa. aaaaa t"" tt"t'

COMMENTo LABELTTAPE3ITFTL = r D. rl{=UNfT31r7=999rVSN= r 4.
aaaaa aaaaa

aaala

REOUESTTTAPEOS. FLEASE MOUNT REEL c 2 '
aaaia aaaaa aaaaa

COMT'ENT. LABELITAPEOS'R.L= O G''M=UNITOSTT=999TVSN= C 2'
REUINDTTAPEOS. ..... ""'
COPYBFT TAPEO5 TFLO5O I.
COPYBF .TAPE 05 rFLO5O2 o

COPYBF TTAPEO 5 rFL0 5O3r
COPYBF rT APEO 5 rFLO 5O 4.
COPYBF r TAPE 05 rFL05O5.
COPYBF o T APE05 r FLO5O6 I
RE tll NO rF L0 5O I rFL0502rFLO5O3 rFLO 504 rFLO5O5 r FLO 506'
UNLOADTTAPEOS.

REIIND;TAPEOS. ""t t""'
REOUESTTTAPEOBTHI. PLEASE IIDUNT REEL ' 3 ' ' 2E '

aaaaa aaaaa t"" o"t'o

COMMENTO LABELTTAPEOSTRIL= r H . IM=UNITOEIT=999TVSN=' 3 T

COPYBFTTAPEOSrFL08OI. .to.' "t't
COPYBF T TAPE08 TFLOSO 2.
COPYBF rT APE OB rFL 0803 .
COPYBF TT APE0E rFL G€O4.
COPYBF rT APEOE rFLO 8O 5.
COPYBF r T APEOB rFL08O6 r
COPYBF r TAPE 08 r FLOeO? .
COPYBF TTAPEOETFLO 8O 8 o

REt t NO rFL 080 I TFLOEO 2 rFLOSO3 rFLOSO4 r FLO8O5 r FLOA06 rFLOSOT TFLOEOB r
UNLO AD r TAPEO I .

LDSE f r SUB ST=OYERLA4-OVERL AY

NETLGO T I NPDATA I PL=S000 0.
oaaaaa

REOUESTTTAPEO6THII PLEASE MOUNT SCRATCH REEL AND SAV€' ' 5A '
aaoaaa

.. a... a..l. a a a. t o..2....... . o3o .... a o or4r. a.. a o o 15. a a a a. o.r 6... a.. .. o'lc.
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taata
COITMENT. LABELTfAPE06rtt1l-= o A . rH=UNITO6TT=999.
REIINDTTAPEO€. .....
REItNDTFLO60 I .
COPYBF.FLO6O I .TAPEO6.
UNLOAOTTAPEO6.

tlaaoa
REOUESITTAPEOTTHIT PLEASE l{ouNT SCRATCH REEL ANo SAVE. . 58 .

aaola taaaaa

COiTMENT. LABELTTAPEOTTITL= . B . rlrl=UNIT07rT=999.
FIEIINDTTAP€O7. .....
REI I NO tFLOTO I )FLO? O 2rFLO7O3 rFLO ?O4 r FLOT O5 r FLO 7O6 oFLO 7O? r FLOTO 6 o

COPYBF !FLO7O I TTAPEO 7.
coPYBF .FL0702, TAPEOT .
COPY BF,FLOT O3 r TAPEOT.
COPYBF,FLOTO 4 r TAPEOT.
coPYBF rFLOTOS, TAFE07.
COPY8F.FL0706, TAPEOT.
COPYBF rFLOT 07 TTAPEOT O

COPYBF rFL 07O6 r TAPEOT.
UNLOADTTAPEOTO
aalaaaa
o EOR . ENO OF JCL CARDS. ENO OF RECORD. FORTFIAN UPOATES FOLLOTo
aaaaaaa

a

aaaaaaaoaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

. FORTRAN UPOATES. .
aaaaaaoaaaaaaataaaaaaaaaaaaaaaaaaaaaaaaaoaaaaaaaaaaaaaotaaaaaaaaaaaoaraa

a

aaaaaaa

. EOR o ENO @ FCFTRAN UPDATES. END OF RECORD. DATA \,,PDATES FOLLOI.
aaaaaaa

aaoaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaoaaaaaaaaaoaaaaaaaaaaa

o GARD DATA - usE *corrrPILE cASExxx oR APPROPRTATE UPDATES .
. IF CASE IS TO BE CHANGED BEFOFE EXECUTING. .
aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaoaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

aaaaaaa

r EOF r END OF OAfA UPDATESo END OF RECOFD. END OF INFORi4ATION.
aaaaaaa

|}f t,lttt* +'l* lt+at+'t+ tt +*i+*
I FOOTNOTES *
':+*+* *+**t* +r*++t *r***r++*

aaaaa a aaaaa

c 2A. INFvf IAPE . 3 . IS NOT REOUIRED IF KLUE(26I = Q (ITEM 6 IN FOP).
laaaaa aaaaa

a a a a a o r a a I a o a a a a a a a ? a a a a a a a a a 3 
" 
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aaaaaa

.28. OELETE ALL CAROS ASSOCTATED TITH SCOPE FILE TAPEOS AND DSIO FILES

...... FLOENN (NN = OI TO O8T IF THIS IS THE FTRST PASS IN FOP
(xLeE(261 = O).

aaaoaa aaaoa

. 3A . INFUT TAPE . :,1 . IS FEOUIFED OT.{-Y IF LCI22, = I (ITEX 4 IN AFAMI
aaaaaa aaaaa

LC122l = I INDICATES THAT A PREVIOUSLY GNEFATED SET DF
AERODYTAI{IC INFLUENCE COEFF!CIENTS (ATCI TS BEING SI'PPLTEO
ON TAPE.

aaaaaa

. 38 . DELETE THIS STATEI,TENT IF THE AIC'S ARE NOT BEING GENERATED AND

..... . SAVED lN THI S RUNo

aa a a a a

o 3C o lF PREUIOISLY SAVED AIC.S ARE NOT BEING SUPPLIED TO THE PFOGRAIIT
...... ILCI?2I OTHEF THAN +1)r CHANGE THE PARAMETERS ON THIS CARD AS

FCLLO.S --
IF AtC'S ARE 

'O 
GENEFIATEO ANO SAVED REPLACE THESE TIO CARDS

ASSOCTATEO llTH SCOPE FILE TAPE3I rlTH THE FOLLOaING TrO CARDSo

REOUESf TTAPE3I oHI. PLEASE rt{OUNT SCRATCH REEL AND SAVEr
aaaaa

COXMENT. LABELTTAPE3ITIT L = o D . rM=UNlT3lrT=999.
aaaaa

IF AIC'S ARE TO BE GENERATEO BUT NOT SAVEO ELIHINATE THE TTO
CAFDS ASSOCIATED IITH SCOPE FILE TAPE3I.

raaaaa

.3D o IF AIC.S ARE TO BE GENERATED B./T NOT SAYEDT ELII{INATE THIS

..... . I NSTFIUCTION.

. 4A . DELETE THIS STATEi,IENT IF THE USER DOES NOT OESTRE TO SAVE THE

t..o.. YIERATTON REST,LTS ON TAPE.

aaaaa

. 48 . DELETE ALL CARDS ASSOCTATED T'ITH SCOPE FILE TAPEIT IF

...... VIEFATION RESULTS ARE NOT TO EE SAVED ON TAPE.

aaoaaa

.5A . INCLUOE ALL STATEMENTS ASSOCIATED ITTH SCOPE FTLE TAPEO6 ANO

.....r DSIO FILES FLO6OI IF FLUTTER REOESIGN IS TO
tsE PERFORMED IN THIS RUNo (KLUE(7) = 7 AND KLUE(34, = 341.

arataa
.5ts . INCLUDE ALL STATETENTS ASSOCIATED T'ITH SCOPE FILE TAPEOT AND

...... DSIO FTLES FLO7NN INN = 0l TO 05, IF FLUTTEF REDESIGN lS TO

a a a a a o a r a l a a a a a c o oc? a a a a a a a a a 3a a a a. a a a alr a o a a a a a 15 r a a a a a a o a6a a , a a a a a aT a a
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BE PERFORHED IN THIS RUN. (KLUE(7I = 7 ANO KLUE(34! = 341.

aaaaaa
.68 . DELET€ THrs srATEr,tENT tF cALcoHP PLOTTING Is NoT DESIRED,
.r.o.r (KLUEV(2) = O ANO LC(f4) = Olr

TNPUT TAPES

aaaaa

.D. AICTPPPP.PP (FSIOI SCOPE FILE TAPE3I

. G . SGTOFO.PYY.PPPPPP (DSlOl

aaaaa

aa o a a

a aa a a

aaoaa

aaaa o

aaaaa

SCOPE FILE TAPEO5

SCOPE FILE TAPEOE

aaaaa

SCOPE FILE TAPEO5

. H r FOTOFO.PXX.PPPPPP (DSIO)

o 2 o REEL NUHBER ASSOCIATED TITH DSNAT4E . G i o

aoaao oaaaa

aaaao aaaaa

o 3 . REEL NUI4BER ISSOCIATEO IITH DSNAME r H o .
ataaa aaaaa

aaaaa aaaaa

t 4 . REEL NUITBER ASSOCIATED UITH OSNAIiE o D . .
aaaaa aaaaa

OUTPUT TAPES

aaaaa
. A . FOIOSO.PYY.PPPPPP (DSIO,
aaaaa

aaaao
O B' FOTOFO.PYYTPFPPPP (DSIO' SCOPE FILE TAPEOT
aaaat
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aa a a a

r C . VIERAToPYYoPFPPPP (FSIO)
aaaaa

aaaaa
.Dr ATCTPPPPPP(FSIO,

SCOPE FILE TAPEIT

5COPE FILE TAPE3!
aa a a o

oaaaa
. E . PLOT.PYY.PPPPPP
aaaaa

INCLUDE APFROPRIATE JCL FOF SAVING 
'HE 

PLOT II{FOPI{ATIONT

. a a.. r r r r la o a r. . o.o2.. a. o.. ..3o o a.. . .. o4r t o. .. r r o5o a a a a. r o.6r a aa.. a aa7o o
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DEPARTMENT OF THE AIR r-ORCE 
WBKJHT LABORATORY (AFMC' 

WRIGHT-PATTCRSON A« FORCE B« iE OHIO 

ERRATA 
MEMORANDUM FOR Defence Technical Information Center 

8725 John J. Kingman Road, Suite 0944 
Ft. Bclvoir, VA 22060-6218 

FROM: WL/DORT. Bldg 22 
2690 C St Ste 4 
Wright-Patterson AFB, OH 45433-7411 

SUBJECT:  Notice of Changes in Technical Report(s) AD B009874. AD B009781, 

AD B029I62.  AD BQ29330. 
Please change subject report(s) as follows: 

AFFDL-TR-75-137, Vol 1 (iAD B00987A): has been cleared for public release (State A) 

AFFDL-TR-75-137, Vol ri<|ADB009781): has been cleared for public release (State A). 

AFFDL-TR-78-50, Vol I fADB029162): has been cleared for public release (State A). 

AFFDL-tr-78-50, Vol II \ADB029330): has been cleared for public release (State A). 

VjI._XR-95-8Q14 (printed in Jan 95): Distribution statement should read as C - 
(G>20@>^.AWist. authorized to US Gov Agencies and their contractors... 

WL-TR-95-8015(printed in Jan 95): should read as Distribution Statement C - 
/ibTOS'^^Dist. authorized to US Gov agencies and their contractors.... 

ERRATA      ^ 

/ JOSEPH A. BURKE. Team Leader 
/ /     ST1NFO and Technical Editing 
I/'        Technical Information Branch 




